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(s?) mm) 

(18)£ 2 2 ©*S£z»i£3g (22 ,24)K:«ttT £g}> 

J^*- K#&8g(20)£^tf„ fg 1 ©M^^ifi8S(i8)*i 
f©l**- Krs&fpu K^Sg(20)co— a© 
Stftfc*- K£®j&<r£A^£^x£. gMr- K*g&g§(2 
0)«C?&o/c*- F&tfc&s. A^JBj|a(70a)#5&*©lfl2 
©M^agjgSS(22 ,24)±«: ip'C^g^tircgiJ <7 ©tt}*® 
ia(75a,75b){C^3n-SC<h?:pJtg{Cf Z>. WlM&Z 
#?fr(75)#. 31 2 ©|§-£i!»j£BS (22, 24)©^©^*- K 
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1 

-?t. 

F^j^ffitcgs^sn. 

&$tx. io 
4ti*t{ig&#>4#. Htjiam i ©*S^«f§©i5i{atB© 

»©*«&;*- Ftcv&®m-rz£5ts:mi^&tmi<iL 

S^«6i-C*0 . ituta^*- F^&S8rt-f-?-©J; 5«c& 
iSSft/c*- K*t. mifa^*- F^g8&F*3©S&*MI8gtc 
l&ofc*-F$HtMc<fcoT. mrie^2©^^gS©# 

c a»3&s 2 ] BMfa*s^2»iSsssomsa^^ - f^&ss 

3W@»R*t«4rt©*SaJ»iUrjgRSSnil||*qil 20 
KfBtg©:^?^ X„ 

[ it #m 3 ] mi a^^m^ t^us i"c$) z>mim 2 
{cet8©^7 r -'^x 0 

m&m 1 (cBtt©%¥? s ''<<f x. 
[it 5 ] 3 tcx« 4 ^*aw**m»©*t*4»r 

Clf*316] H?ia*«ft1vtif4^^Al J ,Ca l . x As-C*-SfS 

5 tc t e*£©7fc^ f r ^- -r^ 30 

**. ftai©!-^©;!©*^^^®©!^©]!©*^:^ 
«?n, BulB^2©M^W^SS^mife^*- F«$8§© 
•URi«taSii-C*S»R4J^**-r 4BB*« 1 6 

©t, ^m^icfate©^^^' -c x . 
[f»*18] Bute^^e- F^&J&rt*. 2ocD5^«:ii: 
^U/c«W^«:fcc^r^*- F-C&9. Buia^2©M 
-^«iSS§^c©«^^g§©2^:7cr u-c i or tag s 
tizmmm i ^6 6©c^-rn^-3i(cia*g©^T : ^*w 

X. 40 

si. Hufai®H^jsjer^/c«)©^©i?:^. mia^ 
1,^-rn^ccsatE©^-^^* -t 

(W*s 1 0 ] ftE5&¥f'i<f miia^ 1 ©*££ 
«igSS^6MPi©fi:gr. buIBM2©M^^{cS^ 
$n/c^2©^*- FSKeSS*^*. HUie^2©^*- 

w^gccfats©^^^^. so 



[»3i8Bl 1] HUia^^^X^. Mach-Zehnderf 
K*»S8*Sa«L. Jg«c 1 ^©?fffl'Jm^«!iS©ra©4' 

*W**«B«:|inE^*- K*«B*sa«-r*2o©» 

2 ©*S^jS?SSS 4 . ffiiBlfl 2 ©IS^IiSa8©-*{c*i W 
S:£{i*B£^©ftfe:£©:7fc&*BJC*t UT^b $ H2>tc#XD 
»c. HUBaig^iSift8Srt©H{4ffl©fiScS* 
**iiufa*dfeaj;>3i»&8gK:4>ft < 4 &m*aBJ Diiab e>n/c 

©jSS^buIb i ^©nffliJUl^^SSl^Cc^fe^H-^S 

£H!5fc>l 1 #>6 6©t»rtt*»— JBCCE«©#^?W 

x. 

[#PJ3©fiMffl&t&Bj] 
CO 0 0 1 3 

CS«±©*iJffl^»] *»*?fA^(c«b5. 
[0002] 

[«£*©«*] mmitmmaymtcicmmL^&zftm 
m^iHiss-r-^ffl?n^«^Si5p D p4S<Hu/c^o^© 

MNO PCT/GB 88/00124 (l9883p9^22BttrW088/07179 
4UT£BH) «. *«a«3effl©^-«-fX(Cfftj«. C 

^U(f-AX^'J^f^y) 4ftf-A|p§^4© 
/c#>©. f77^^tt^S©iffl*Eimt5. -e 
©^)iS«^Ml5lB#jffijS-C««3i«:^^pJtgtt*5*0. C 
©^*ls)l^a'J^W^7 r 4 ^m^<Ot>7.T- F«fiS% 

!«5B4-f4. c©«fis«. 3Hrcfcfc<. ^©^$©e 

^(c H L X ®m WT a«c i> . 

[000 3] 1989^6^lB-f ; t-CW089/049884 
tltcftg?&t>g£mtiimt*> PCT/GB 88/00928tC^^^4l-5) 
^^©SM^^t'-AR^-r^AVXCelectro-optic bea 
msteerinq device) {Ctetir. ^^Ifi] f— A#g!!©.J>:>g 
tt*5^(C^0^„ CO^WXtJ. WJl^«^j»^rt 

bt^?©f-A«:^^niC4?:S*T-5. C©C 
4«. S@¥jgi*^i*^icca^pJtg^^[fi]e-A^» 

[0004] ^ffl^fF^ 3,832, 029^{C*JC»-C. SO'. 



(3) 



"Image Formation Using Self-imaging Technigues 

(iafe»s«*ffflt zmmmm " , journal of t 

he Optical Society of America, vol 63, No 4, April 
1973, page 416 -419tC*5l>-C. 0 BrvngdahK*. Wfo 
t£*7Vx. >? r©gBiSf§Kself-image)££t;;?*>--5fc 
«>©. iE7^01iKffi©3fer>^;l/ (optical tunnel)©{£ 
m^Wm-th a nWrnk-Cb*), d#C©r>*;U©ifI-C 

tC. C© h>^.JU«S$L=n(2d 2 /A)-C*>-So M^©? I 

fi$«L=(n+V/v)2cf b#>U ±18©? I 
ffifttb. .i^g£$n£t&©SEiIj«m#S/c&K:{;t, 

[000 5 ] LfrU A$MH«I&£ f-Aff^i 

tltt. A Simon iR Ul richCC <£ -3 T > Applied Physics 20 
Letters, vol 31, No 2, Duly 15, 1977, pp 77-79 (C 

fc^-cgg^ns,, c<D<f^4M*. scfjBomwim^ 
& -omm&mt cries;* 4 o©*9swjs#^x ^ 

n -e©#iSKW>T^i» hih (iff: IS 

3) v^/W,«V~2 -c*S. -e©j»^8S«. £J5*f (M) 

mVrm& 1 T-*£1§^K:) S5L=4¥t 2 /AT*-S 0 -e-© 

#a>6©:7fc£{i4Migfc:§tf. -e©f£©ft;fr©/caWt. 

S„ c©{y^b/cA^J«. m^JiB«©J»!tc0^v^Ei5± 

tits, ^©^^©-^©^gpccfcw Z> 2 -?©flKAMk 
^-<Dfte*©^Si5{c*jW h 2 o<Dffl^ffi^Bi0«:^ 
3*iSc:£a>6f&£,, -c-©2o©A^JlS«*^{itBr-$) 
^©2o©ffi;friIi&©— ^Jffgt,*,, -e©2o 
©A^Sj^a^^iiffl^Sfr oTt,>oft -€-©tfi 

-rsb'-A^soscctis-rs. -e©T^tr*i«i«. 20 40 

«. JlH^f^Stl 525 492-*tCC:tet,>TR Ulri cMCj;-?"C 

fepj^ntteo. c<rMVfXU.vi. rnvm-ofrcDr'* 

[0 00 6 ] ^msjm^Hm^m^tc^K.. R Ulrichk: 
-o<o^- h'Srif*- hTZct&i&mtZtiZ. c©c so 
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£tt. -e©i£&8&*i. iS^^e- K©KDji»?r^GS 

-r —©J: 5 &f»f iSfficc*] i,r ^{ca^tMitc 3 >^ * 

[0 00 7 ] *t-A4»SlllSM^toC iWo 
PflS^fi. the Proceedings of theEuropean Conferenc 
e on Optical Conmuni cations Gothenberg, Sweden 198 
95C*Jl^rA FieldingfteJCfco-Tjita^tl-rt^. Ctl 
6©^«» V y-S**S^S (tree optical coupler) 
£ X £ -MtEM-^S (star opti cal coupl er) £ 

(c*j^r*5^^s^-c*s ii^ ^ c £ fclgarr*. 
l -^«±©A^7t7 y -rv<a»6©#Htfj£*W*jifc* 

tabic mtmms&&m2titc. xt>y r j^tmt) 
7 c©ist*:^3S©?at^p^©^ffl{cieg3 

S^ft^r ^^K#Ict-£C££Bj#&ttC/c. L#> 

r*So C©«^«: -t©flK6«. ^M«ini 

[0 0 0 8 ] "Passive Paths for Networks y h r7 
-^©/cSb©^lftMSS) " Physicsworld, September 19 
91, pp 50-54tC*it,i"C. T IkegamiiM KawachiB. SSJj 

mu z-jxft&RLfnm&T*'* -f ^©3is©fi^j7km«: 

iB!7 7 ^-'^M^S (fused fibre coupler)©<fc 5 ft? 

f^'^i77-/^VXi«, &C>£jg14£. SRJS 
14©^D£. tI&^IsISS©**^^©®^©®^^^^ 

^oft*irr*i»^ri»*. sec. s^^ff^ 

^^ES^V^tJ. 1 «©Yit^(Y-iunction)^ 

aSjgiiSi. 120©^5-A^«^£. lo©fSi$ 
If8£. 8~3(Dtiit>m&i®t, 120©^5-til^j^S^ 

8^>©A**SWAtl. Ctie>©A*^©^ 
b. cn6©A^3?r8o©m^jg3S{c^«cE^-r 
•5. MiC. ^^'Sig^gB, lOOA^^S^Ati 

r. ^©A*£8ocDm;^&sg©Ra{cJ^tci5#T-5 

C£fepJfgr*S. A^^^SSiffi^ 




5 

s„ e©fW*tt. 8dB©@WM^}i^K:»nx.r. i.4 

2dB©¥^J§*lJtti&£^-fo 0.49dB©«j|t<lll4^-rM 
[0 00 9] Is— tf©cfc5&#glb:ft^7V^X4C:tet,> 
4>ftl6ftr<,>£o 3iH<f#lt^ 1 525 492^-CR Ulrich 

it. commute I,— r^m^m x&mwux io 

-£5 LfcfvWX© 1 o« v ^©WSgGC^S^?: 
WTSSSl^VA©^^^*. -e©^?g©* 
- FM0». Sl»*RbfflT<fcSCCEa3*ifc«»©^ 
M©¥ffi&£tefflt-£c£ic£oT&#$*iSc<h#iiJ 

#r«c. ^ffMffl«£J5«T6©K+#&:*#£r& 
s. ^snfcsii©f^#*«, -e©-*©^gp«: i o© 
w l. . a-o-e©ffe^©^gpcc 2 o©/j^©nra 

©8§PFt#«£«. St^HiOHJirj^KiegSti-S.o c 20 

tie.©f-'^^« l BUj£©U"lrich©f r ^'-l' ?.£\5\CtK& 

[0010] Appl. Phys. Lett. 55(19), 6th November 
1989, pp 1949-51(0*51^, M Jansenffete. mfflfoT 
1-{<DB<D*:S >)is v ZmkXs-*? #4 *- F(mono"lit 
hically integrated laser diode) £ g aM^TalbotS 

idHKTl/^, Sz, (z t «TalbotS3-C*-5) ©fgifc 
r&^gftCfc^TjgWl^CWISmT^ Talbot^* 30 

k> ^ -5 ttwj#si»«c attar * 4ii>9ci#. i&ggfctt 

-C&S,, Jansenftfe«, 2, /2©S$ ©Talbot^?i (C^^^ 
U^H^rT*. C©^ffi«:*JWiJSS*W. Talbot^P 
#4*— FtftfJ**. Talbot^^rt-C©?!-^^©^ -* — F 

j: -»r. -e©y-c^- Fm^aft©±{cs^ 

Sn-SCi^pJIgtCTSo IK. Talbotffifltt. ttfES 40 

if. FSbft^^GSHf-S. C©7-f-F'<? 

Ta1bot3aj^^ > 5i^-^ )T uw'^ra©{4tBM^ 
4^x.5i*x6h5. L^L. C©»i»«. 7./- 

F^? f r^-fx-c ^g3§^r6]^-A^ 

lW(single pass multiway beamsplitting){CW:^3ti#J-C 
Jgec. U-lfag&BtC^xTTalbot^rtKist,* 
tfclS*i£-St$n5. c©mi£«. Sil©SiStt© 
/c^tCi^st^n-s. fi£-?r. c©rv-«-rxttsS&-7V'* so 
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■Y *-Cttfc < . f- A#»&0'*££©ffli£«:tt 

[0 0 1 1 ] 

X« t- AH^^tfe©/c«)©SIJ©Jg^©^-7=^' 4 X 
[0012] 

(a) S**-F«)^CCfi^U/c^l©M^^SS*5, hu 
K£*- Fi»»«W)»Brffl©it>^«:iJt»-C. BUfB^*- 
KiiiSK«:fia*(popt)Sn. (b) Fttft 
«ca£bfcil>& < £ 2 o©|& 2 ©tS£4tift&**. 
tf^Cport centres^iiufB^-*- F^?S8S©SI»iB±{C 

CO S98BtS^»«BRCfWSB^*- F^88©*B*hffife 
&ffi*Nft«8He>£*«. tmm l ©*S£«ftB©l51tftffl© 

S&tbtX&Q . F*«S8rt-C*©£ 5tc» 

i?nfct- F#. BuiB^^e- F*ttHH*i©AkftMB8<c 
7S -5 F#tWc J: o r . ft IB& 2 ©M^«^SSS * 

©S#*- F£®j@-f -S. 

[0013] #f£B^ ^ 1 ©tS^»ilH8*»6»2©Jfi 
a^))=C^g(phasing)«:cf:or. f 2 0fe^i 

jgssrt ©*j». ^ i ©ft^afiKttrt-cBJt^ 3 n 4 C <!: 

jWUtet?**. tot. C--MHW8WB£tf 
-AH|g^«|6*JBl*6-c**. JEOC, m 1 ©SS^^SS 
i ^ 2 ®^#iSSg©S**- F »fP <!: . C n 6 ©^& 
SS©^©^- F©v y t^^'Cmapping)^^:,!:^-^ 
©^f-<^*jlL/r©5fceSStt. ffifK©^*^©^^* 
^X<£9 &^W-C^>S 0 l->Ft-2^t*-A^ 

^{c*ji^T75%Ji(±©^^}i6n-sc t&aim-e$> 

ht^'y C i^^fo Fieldingffe»l4.3dB©Jf 
rjkL. c©JfAii^« 4%*^©^«:tB^^-S 0 J| 

«c. Fmm&ictev z>*t&*- Fiasfc*t-rs$ii 

PStCtoT. C©«j^S§«. CTx.«U1rich©S£*^© 

«»^*-r tctm o x ) ^ 4 ©s s 

M«^w©^r-ii^pjfig-c* s <bc^ 5S0©*L^*wr 
tn6©#Hs«. cq, u— *fmm<Dtcib<D<p&Ti\' 

5 ^#&|{g i . a^?ffeS4©fc*©^«i*Wf4-C^ $ 
tltc <) v t>T&&&3& (ridge waveguide) £$tf„ 
[0014] S^©M^i^3S«. ^©^SS^<fc , )iS 
iXSfc©*- F«r-9-sJ<- HL/)=cl,iC i(C<tot:, 
Ftt^{ca-&$-if6n-5.c:iA5BJtgr-*-5„ ^ 

fcojfrrc&s. c©«^«c«. §/7©^gs«. -e©« 



(4) 

5 

•So COOr X«, 5 mmX26 mm©SiSS±fC^6>tl 
•5. CCrV^Xtt. SdBOHWSg^tS^Kttl^r. 1.4 

^©iSj— tttt. 3S9}-C£>&£3E3g3ftT<,>£„ 
[0 00 9 ] U— tf©£5&t&l{l:fc^7vW;*tC:feC> 

4>*a6nrt^„ ^H^m l 525 492*fTR Ulrich 

WT£S3lmw< VA©*$88*>e>J&&. *©ffiiH<0* 
£>©¥ffi§££<£ffl-r 5 C £ KiotStShiC £#"5J 

f&r&s,, c*ke>©^©:*:£3«. ^^'jt^msw 
3. tftis^nfcsioftiiitt, -e-©— #©ia&auc 1 o© 

tt^SSI^WTS, S3L/2©a»&?g£$t? 0 

©psptt*«i«. s^^utH-r^^tcffigsns. c 20 

tl 6 ©TV < -T X BU j&© U1 ri ch©rv < X £ |5] 

[0010] Appl. Phys. Lett. 55(19), 6th November 
1989, pp 1949-5l{C*JC^r. M Jansenffete. JSWfaT 
U-f©^©*^ yS/» i'Jiau— tfy^^-- F(monolit 
hi cal 1 y in teq rated 1 ase r di ode) £ g EHJSf^Tal bot<2: 

/c^aSTU-T^. fiz t (z t «Ta"lbotfi 3 "?<£>£) ©{g§fc 

•c$>zmmia<5^T:mMtmcm&&Tz,. TaibotSMi* 30 
mm?*, cn«. 7 w©j§Wtt©¥:£K:Jtei|-r-5. 

») £ 5 W^Sl^KiMtBr £ l» 5 C £ *J . i&£&tt 
-CdD-S,, JansenffeW. ^©^©Talbot^?^^^ 

U-T^ria^T-S. C©SBffi«:*iW^JSW». Talbot^P 
©~SM®£:*:¥g3z«££*fcD3t!-.2>. C©c£tt. 

FffiTjrt*. Ta1bot^?^F*9-C©il^©7 ^ - F 
^•^tciot, ^©y-<*- FW*S^©±«:||JS« 
Sn^Ci^DjtgtC-rSo E(C. Talbot£7Htt> StbfP* 40 
K(c«feific»Ht^»-=e- F£jS&orgR£-r£o 

m-tStt- F»fE££ 03 I**. C©7-/-F^'? 
Ta1bot^*A5^@£-r-5TH'S^ra©{4fflM^ 

SUCsingle pass multiway beamsplitting)tCfi^iiti#J"C 

Etc. »f^jS?s«:jljn^.rTaibot2g?BF*3«:*si> 
t^iiif c©«ifctt, £?B©Sjate© 

/t«>«:^£3tiS. Stot, cof^^«saf^ so 
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[0 0 1 1 ] 
[0012] 

(a) FftffiKja^Ufc* 1 ©tt&ttWBftf. HU 

iB^*- Fi»»»©«»rffi©if ^K*jt>r. wia^e- 

K**»K«tt(port)Stt. Cb) KttflE 
(C®^ 0 fc4>& < £ fe 2 o©» 2 ©t$£3ti£K*s. 
4M>(port centres) j&Siiuie^*- F^jffi8S©SS»rffi±«: 

(c) tifBft£3l£MReffir££*- FSWM8©ffi*hi-& 
£ fflttffiBBi© £ *» . fyf BKt 1 ©t££*ftB8©ISHitfB© 
Fi Lrfia»-i-*aMW*itgB^*- Fzf& 

sg©*m* - f ^jss-r 5 j: 5 &ffi*hra £ rewa 
■*fc©£-c*«3> *B^-F*w»i*nNE-©j:9fctt 

» -5 1c* - K^tStec J: o t . buIB^ 2 ©ite^^8SS ^ 

[0013] » i <Dm&grm*>*>m2<D& 

WTSo SW.C^BCphasincOtC.fcor. ^2©^^ 
&3§rt©^^. ^ 1 ©M^^iSSSrt-CWM^ 3 S C £ 
*SDj#g-r*^ 0 se^r. *^bj«, e-A#£ijmf!££t* 
-A»Bf-&«tt6*snitt-c**. S(C. mi©te^5»iS!IS 
4*2©IS^I«B©«**-K«M^t. C*i <&©*«[ 
3S©M©*- F©v f>y(mappinq)£«:J:-pr. ■€• 

SS^ccfcc^r 75%«±©^*^e»n.5 c £*sojiil-c* 

S^^C^Tfrr. FieldinqfteWW.SdB©^^* 

c©#a«^« 4%*?®©^{c+s^-rs„ m 

cc. F^jfe3gic*sW-5*fft;^:- Ffibia{c*t-r^*iJ 

iKiot, C©^8S«. CT;USUlrich©S£3fcJ£fi5© 

cn6©«iS«. go, u-ifi5t*f©/cA©d3^r;u 

5 i-^SS £ . ifijSii1-tt«©3lfc«e>©#»flcW»T?«fiR 3 
tlfc v ^Jf^jSSS(ridqe waveguide) ^r^tf. 

[0014] s^©fe^35«as«. *<Dmm8&£K>n 

Fttft{C®^3^6*l-SC£*ioIt6r*S. ttt»U. S 
* ©IS^»«88tt. «fc 0 ift^tt©*- F 5Ci 
^^Jte-c*s. C©«^(C«. S^©#jg8S«. ^-©^ 
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[0 0 1 5 ] $i?ittMfAVXt4-,tfcJ;< . 

©^•*- b'mmmtm^<D^^m-ri> a c©t§^«: 

«. Mil £Hr2©*££ig$t8g*5. K3*«H©Sl» 

tt. #ffeBJttJKf}7V"Wxr& or *><*:< . c©*§^it 
tt. JVl £m2©*§i^»&88©£**3 6a>— fjicmUfiK 

c©*§^«:tt. an tm2oym-&mm&&. at*- par 

[0016]»i ly(,»HJ6«r«. *^W«S^^SIWi 
r&^rj:<, Xtt. ^©ttftOic. «#fiJ©'f"->'** 
tc*JWS«**-K»fpt. ttfttt£l4l©flhtt£<c4stt 
C©*§£tttt. £M=- P«ttR^ttd«ttK«. «fa& 

W&Cittfct*. *»Wtt> l-*t-N^[Sjt*-A^HIg(N 
= 1,2,3,... )£UC«fiRSftSC&#nJ«-t?*5. C© 
*§^. F3Kja»ttfiS4ltf /NAT*»K C©2btt 

r^©f&2©3&SBMiS©ifSJ : r ^-©ffl 1 ©SSSPM^© 

gr&S. £«-KatiftBOft2<DttflMf«M:. f&2© 

cooi7] sr. aTCB, *#6W#«fcosaffltca» 

Sftf#-S<fc5fc:. *«9i©3BI6W3&*, %©JRftB9*# 
[0018] 

[*W©HJS©BS§] 01 C©0iU*. 
^WKti^iot?^ S ft h t' - A#f!lS©Jf5©##S 

«©#***'< ^ * ©&&BI ^j^tt,^. t- A^fd 

Sl0t4. SilUriEg3n/c3o<DllBP^strata 

[0019] mmsmim. -xv.ksrjifp&mmi&zm 

!lor$£ttwe>ftri>S : A*i£i£8Si8. **>£?£8g 

20. £ffi2>ili&Sg22. am^^5S24 0 C©*ffc*&8g 
20«. 25©<fc5&J5*H!M£ : ?rr-5. -s^©s*jb 
»r®©2»j£8Sr£>£. C©**«iSSg20©l«S«2aT* 
•3. *I«2br&0. fiSl_r&9. ChbWtSOS'? 
«. #M^#28r^Sn-&x. y. z^tDbhrnMOgr* 

{cWre&*. cfte>©<£r-. xttgi[r*f3. y£z« 
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C©^T-«. b>2ar&&„ 

[0020] xxmffl&wttiiijmtoMi22> 24iw. m 

2a©iE*?K©BfM*Wt-S„ A^I^SSisitf^^SS 
* 0 fi^yz^FffirtCcfc l ^rtt^ 30©SffliJ{cTtiT C » -5 W 

32. 34£Wf A*SO**^SO*tB^^8Sl8~24© 
&*W. 2o©*^i2o<D^a[Mi5rWr-5. 
[0 02 1 ] ST. ±IB©fgSP##|3| D#M##r^S 

§^cc^En36<b^En38<t©*[fi]rm/cJs^©. asm-ii 

<t |g ill - ill £ tc© o /cKBH #Stf S tiX W^© 
*§1^£&. ^©»r®«z fAcctturgfir&s., 02 
w. A*2§^!fgi8*^cr4'*#-&{fS2o©*fc^-r^ 
A^^8Si8©mnsn4o^f . mnmt. vimm 

SS20-©A^j^- F £ urftK . H2 <Dj£JMKtt42tt. 

**^sS2o©ffliMw#M^25r^sn 
s„ eap4o«. ^§e42F , g(c>!m«:Essn. ^-©tt^ 
«. wjS25^e.^gib %«t»r*Mi30Lh«:**. 

[0 02 2] H3tt. HJ*^8822. 24©§*©API3 
□ 50. 52^^-To PiD 50. 52«. ^SjS8S20©m^^ 

-htbtft<„ C4i6©gBCI«. *^^8S20©W^l 

^M54rt«C{ig-r2» <> gaD50, 52»S^{Cfft«l32. 34± 
(Ctp^g^. HiS32. 34«#A?«:. Sffi'M44<!:4 1 *# 
ttBMIft30&*>6glBb/2 /cWgftir{4gS#6n^„ 

fct, #^32, 34». SOiC^Stb «t*(itiri>*. 
C©C£». l±i^^g§©^DX«^- h 50. 52 (S 

c/. wi^32. 34±©cn^©gap©cf^o ^. <p&mwi 

8§20©»fffi©^^SiJ^©cti«:>Ftft;WCciESt-S o cn 
e>©^SP^-«. tp^Wi^so^ii-SSiB^PStCcfc-orili 

S3tt£„ fif^r. W^32. 34±©d<- f-©4J^«. ^ 

[0023] sr^Aoc. tf-A^sngioottf^— jsisw 
cctft $ ft s *5 , j: Oi^ttB Wttf^r ^ £ ft 

5. Afr*l2 (S^Sftrt^jrOO CCctor^6ftS 
7fet-^A*s. A^J»^i8©*K:^SftS. -e©t*- 
A«. 2b 2 /L«:^tl^fiA?:Wr-5„ C©t^-A«. 
^SSW^30{c^f«:^FfWP,ft. A^«^3S©«K 
®©^(cs-or^fitBr$>s 0 t©t*-A«. wn(o 

r. se^r. c©t*- 

A«. A^J^SSlSW^Erf^-t- YW.i%BBi&* 

S„ ^©c£^6. A^«*Si8(i. mt-iicXto 
i^fCioT. JrOiiS^©^:- FErf.„ (mR^/Xti 
n«l <fc9A#C>) ?r«^-rSC£fcBjtgr*-2>„ S£^> 

r. ^8gi8iJ. »*^e- F/cW^sb^a-rsfeWjSift 
«c«fflSn-5>c<!:«:J:or. FSbf^tCjg-^Slf 



(6) 



[0024] A*^8Sl8rt-C©S**- F£»tt. iE 
^«<D¥JS»I(0~7O©J&©, C©*gi£&gfc:Z-,T© 

n?M^4i;?t5. mmsMtimnAo-cit. com 

R20CD*fft5*-F ehs\„ (nOTMK) «BjB-T<&. 

rttfPT £ „ A;W (a^iTft 0 . (b)a^* — FT* 10 
0. So(c)A^#iKHSraP40©^ft{CSoT^ffl-C 
K3*i6K20©#*H&s*-- F (n#ffi 
St) ttfibjgSft&t,*. »«30±^*,i>£gi:»/cRlP40K: 

cne>©*- F©ns^fa«:^ft?sti 

So Cft6©*-Ftt. tff«l«[K20rt{C4Bl»r*fcKl30 
«c»-3fc£&i6Kc«^&ei«3@»*WrS. fito-C. xy 

t^ttts. t©^8&©i&K:. B3P4o©¥ffirt©^l?# 

©^©apspso, 52k*j^^2o©|p)— ©iw»f 20 

^a*^SSW^32, 34£ttM>£T5. U^HPSO. 52©Ft8 
i> «JS44ittl^igP50, 52<t©P a l©. 4£fi54©{gi$|*3 

[0 0 2 5 ] gf§P50. 52K:teWSmj?# : fiJ©-§*?tt, 
©MilL,/cS^©tB^ig8S22X«24©a*EH 5 11 -&- 

F **»*-*. fiE-?T. ***iSS82ort©te*t«m^« 

$5§22. 24©*iC^& { J0CM^S*l. tftf32»$gg22, 24 

tti|i-*:-F («#*-F) rn'-fxtirttfti. 

A**iSS§18(C(fi]^-cT©^lt54^e.©0tW©^Lt,^ 30 

1 [cos / mux j JFcos 

Jb]- Isin l"2a"| Jlsin 
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6*^jggSl8^il-5rffi^«^SS22, 24©tfJ«C#-^ 

GKeeorr*. fct, f-A^sosiai. a^^us 
i8{cjn^.6n-sA^ss(*ft'-A^ 1 m^*^3§22. 24#> 
6tt-af < 2o©a^f-Atc^fiiTs„ **«?gss2o 

©*-F«S#. -^©^gP42fCfcWS#-©»*^- 

F©*IMM&*. ffe^©^g|J54K:*ii-tS2-o©^iJ/?©S 

5. cn«. ctD-jKe 5 )^^*©*^^*^, 4^ 

«W©**ai:©¥ffl«©lttie£. ^SCr-^^^n-S. * 
^ScSSSSLiifefiA i©ra©±IB©M#<!:©ifeK:. 

L=2b'/A (1) 

imz,cp<D b«**^ss©i/2ifi-c * 5 . 
[o 0 2 6 ] tp&m&fe&z l©^ 

^bi. 4>*«M?§tC*f-rSA*©{iSt^©^fc<!: 

[0027] sr. &xj&m&&<m3eiftotj:&&im& 

»*T?ni,^5„ -g-©2»$S§#5i«;*2a<hiJa2b£WU 
F(C#br^«£3&£&fc6;*&l><!:l,>5C£ 
SMbb/c. .^.Cx,v,z){C*5WSmn^:©^- FBU©«» 

SF-^ e.„ (x,v,z)*^ &3J©<fc5tc> Appi. opt. vol. 

15, No. 5, pp 1334-1340, May 1976 (CfcliTLaakmann 
ffefCj:oTftfJ3ft/Co 
[0028] 

mi] 



/(ab 



(tSP)1- 



mn 



(2) 



BU5£4JT\ nit, ^Kfa^icnm-tefcttitCffl-? F * TcosJ «. TcosJ #<gift^r- Ftfc (Ig^fCtSDrmX 



tfcr*»5. ztt. z$AtC?Qo/c^r-fe0. Y.„=(£.„+i 
<*.„)«. mrvfc-t- F©e*e^-C*0. <3.„<ba.„«m 
ivX*- F©firtB^i2li*^-C*0. r S inj ©±©*40 



. 2n 



- (£)1f 



[0029] mm&e.jrx&'e^x.hiriz. 

(3.1) 



[0030] #*I5£ (3.l)©f§5Dirt©a®A^ SII£HC$& 



[003 1] 
[»3] 



2n\ 



fS) 2 |] 



(3.2) 



BU^tfCa. b. c. m. n«±ie-C«il$txrc3l«3 "C* 50 0. A«^©2§S£J§p}££&T ^^©afi^^fir 
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[0 0 3 2 ] #*l5£(2)tt. &1ifcm$i&<D±X<Dm& 
F©mi?S#(electrical field contribution) 

*©*«a»©wa«:*»t>-c> IP*>. «i^3o±rv=o 
ciKi-3^r, c©#«5£#it#3ft6. c©ci 
ftS, s^rL*>±r©*jfc»iftlS*- F#»Hf©A#«:* 



EH 



1 1 



T* Ann . EHjjjfj 



[0 0 3 3 ] &tS*££ffi£^.t2. AfcSKR 

4. Bi.*-Kt*«E«ciB3fcU fifot, flHK A.„tt. 58 

EHf, . EHmn . dy.dx. 
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£fc3l*6ft. 2a5C^l.C\, A^^jRSSia*. -?•©*#* 
- FWfc«fi*«©*- Kef „«WB©*H*-**.S. 
C©®jt§«g#^&i®20©1$*fcEH..*:- FfcttdS 

ns. Se^t. a^eh 5 ,,*- fhc. eh.„*- F<t§* 
5. cfttjxsreaisft. 

[R4] 

(4) 

* &©$©saflta*> e its s ft a c i *5 ojtg-c* -s 0 

[&5] 



'mil 



i L 



(5) 



[0034] *fl5£(2)~C5)*>6. AjEa£2fflaii&ft% 
-F ©«««»#> tt»^»aS8*BiA*3»«l8«©Jt* 

b/a&cj£CT£©<£5K^T£*>£ttJrr£C i^aj 2 0 
fgr^So H4B. b/aKIc.G/c ^.©^-ft. BPi3. * 

ifeg&ss© riti : s$ j (Dthmz^tz-Gzwrnz™ 
H5«. i \, i i ©»^©i^^ 

H4B. m=iaon7!>^ifc©B#£|&C>TA.„=0-C 

*5ct^t„ cn«. -t©a«sfe#©*f*wt«:eH 

fiE^T. ffljt§;*ft.S*- F«. Feh,,, 

EH, 3. EH^/cWT&S. 

[0 0 3 5 ] 06ictt. <to(EJ:»©Ea.*aa8*-K 
©&oa>©j£tKa*Sf?JSgiJI$MlJ£ bt^tiri^. c 
ft 6 ©#*& Wtmsc J: o Tfll e> ft . « 3 ^mtam-c ^*30 

E(x)=E(-x) MO ECv)=E(-y) 
fxttfo*:- F©*t£tC«. ^©(6.2) Xii(6.3) ©£^-fr 
E(x)=-EC-x) 
E(v)=-E(-y) 

[0 0 3 6 ] t*-A^»^iort-C«. *^(CJ: oT. 
S* <*f«)0 FA*?**. \~'mm&<Dttfa*:- 
F/cW^J@j|fl3ftac t 

[0 03 7] A#HP4a*»&Hj*2 {C*^xv¥ffirt©« 

mwftmw^tt. ^r^x.e.ft-5 e,-c*o. 

E, = £A,„ • EH.„ (7) 40 

Aft 40#> 6 K^zK & £ xy¥EF*9 ©mW©3& 5 ©# 
^tt. #*§5£(7) ©$g^fflX«fi©^-C*-S I E, I » 
-f&So I E, I b/a©2o©fit{cMGT. 4"i*iJ£& 
SS20CC?a-5/c^z{Cf&O'Cti-@5ft/c <> W7^©«^<!: 
i>. 4>*«?ffiSgi|IC2b)«3nm-C*f5. ^©ilSi* CZa^i- 
^^CCttirnnr-ib 9 . ffe^©JS^{C«0.5nm-C*-5. 
Ctlit. b/a=3<tb/a=6i«Ctg^b. ^©W-StM** 5 ^ 7 
ii8©S5{C^77t^?nTI,i5. 17ii8tt. 
^*^SS20«:?S-o/c— a<Dz©I<DS<7«:HL't, * 
*jg&88CC?3o/c<ag ytcioO/cmi?©®3l= I E, I * 50 



★ ^7A~F<h LT:^£ftTt,>£ 0 flESLh. ciC^SftSffi 

tSlfttt. 0 i©W^3o(cwuriHlK^i±e.ft-cc^ <> W 

x. y. z«, BU^©<i:5K. F«^SS204C*JWa 

77A ~Ftt. X©*- FtC^fS. 
A: EH,, b: EH,, C: EH, 

d: EH,, E : EH, j F : EH,, 

cfte©^-?. A. C. Ettfctfft*- F"C*0. B. a F« 
JSttfft*- F"C*S. cft*H«SI«:Ta/c*«:. e(x)£ 

ec-x)©§^*5. mi<D>M<DiEWfrt-m$mic&*icm 

E(y)iE(-y)4S, yW0CMT€»-e©l5#^J-C 

C6.1) 

C6.2) 
(6-3) 

£^T. W#©*§-££k. *©ttSt«. 10.595 
©teSt^S (CQ,U-1f) <b. ^S^(l)-C^^.6ft-542 

[0 038 ]@5tC^?n^<t^(C. b/a=3T*.5B#(C 
IJ. *-FEH,i. EHi 3 , EH,,. EHtTtcW&m&Stl. C 
ft6«#^KlififKt|x^tiJ*0.52. 0.33. 0.13. 0.02£W 
■T-S. b/a = 6 -C*-SB$4C«. F EHi , ~ EH, . , , ifiWi 
m$tl> tft6tJ&*K*B*tffi^0.27~0.02£W-r£. 
[0039)07 r«. «»]©tf -C^A6(»!ii. S 1 tm 

•r. c©.^.(z=o){c*st^r. -t— FeHh^eh,,^. St- 1 " 

T#-rS^W££D2-e£. tt>*^8S20©S^?:T-5 
tc-oftr. EP^. z*iif*-r-2>{c-DftT. -t- F EH, , ~ E 

H,,«st»«:ig{afflt?«^< ^cs,, cft«. mm&e 
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[ 0 0 4 0 ] fiE-?T. Cft^©*- Kmi?*F#CD^bO 
QMktm (spatial rate)«. zfft 3 #t?Q-?T\ BP%. 

^»«a»2o®«^n»i{c»!&s. chit *-kh!?«-^ 
©RB©T&©ft"£^t:;*-fe!\ «K#faK:safS«*ft« 

W©8t3©#"fr££D;*-tf Cft6©#;?iJtt:. z<D& 

-e©ni?©&;*©#*j«. 3-?<om{&Lutcm**m-?z> 

t6^63JcJ:^rS2n-5>„ 2»*f£8§20©4f&g['-C«. -e©3& 10 
3©#*ft«. 2-o(DWfelCftfrtltcm*64a> 64b£WT 
•5,fti^64(Cj:or^?n^„ ®A64a. 64b&. ttWSfift 
S§22. 24©APKP50. 52<D^(C{4®Lri^„ Cft 

£©^«S(>ic|^{ifflr&9. -€-ftt<:W»L 

^^SSi83&^4i*^gS2(yN©. fttftotcj: o 
r^$n^, «t ^ ccct3^igs§2o^ e,m^?*$sg22'N(D. 

54©{4gtC+a^f &Eiii64c. 64d. 64etC*5<,>T\ ft^6 20 
4tt-tfPCCfc£. fiE^T, ^540CtJt>-C«. SSt«C3pJ 
fflT^^^Stt^Ct^ HCC. @A64a. 64b**. g^CDW 

«i»i8K:ifijwrjg«snsiR*i6^3-i±*^fi^3&Jj&: 

I[J%. m=ll.-On=X 3. 5. 7©*§£© <*.„ ##**tCC/jNi* 
l»4iS?E-r*ft6«. A^)«if5S§i8rt©)55(*t«. ffl^a» 
*g8§22. 24CDM^{C^e i 3«:^CC^$n-5 0 ft-o 
T. t'-A^fdSlOtt, b/a *S3-C*-SB$K:^!f^f- 
A^»I#14*Wt-?>„ 30 
[0 04 2 ] ST. [18K:g£-?>fttf. C©0«. 
<D£^fc?:<Dmm&<DWmmT*^Z> hit b/afii6~V$> 
£B#©. 4^^&&20©fi£&c?So/t^K;£ft©mi?:9- 
ft^m-f* I5(C^3tl4J:^K:. b/a£ (07 ©i§^ 
©<£5ft) 3*>6 (08 ©«-£©<£•>&) 6fCiiA$-l± 
S3s»S«. ■fefe^SS-t-- Keh„. ft -StiJ 

*^r^3-&. E.o. -fc-KEH,,. EH 1 . 1J 4Cifig£-;*ft.z> 

■3^<©ffi^^S*s&(C. 0 8 iCfcW 

©K^tr»«, mi(DZ:tih&*)m*2-GhtiZ>. H8-C 40 

«. WP40WSF*9©SfWWiJtt. m— ©@A70a 

-r^ft^7ofcj;-5-c^?n-5.. Bua!3n/c«fc'5cc > g& 

€>/3. n fii?:^-rS*- K EH,* -EH,. „©&«:. «K^(6J 

foC~cmt-?Z>. ft^7i~75«. gffc^bt^J&tKiAi* 
<* ®&&<Z>ticfc^*ft<D'jfe 3 *^fH 5 ft Z> {&g£7n o r 

ffiSil 71 . 72. 73. 74. 75«S^CC. 6"0©, 4 
o©. 3-5®, 5o©. 2-50S^4*t5. i|t«C. ft 
®73«. HJSt{cffliS$n7c3o©@A73a. 73b. 73c?: 

fl^71~75«S^«:. fuj&D^K: LtftfA* so 
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&S§©g$-C£>£i©^K. A**iSaSHiP40*»6©S« 

L/3. L/2. 2L/3. 4L/5. L(C(4g l> -So Cft6©:R 
£«. 2L/6. 2L/4, 2L/3. 4L/5. 2L/2i^ $ ft-5 C £ # 

Bjtfe-C*^„ SeoT. @A©^<blE*ll<b©ra{c«iMfa# 

[0043] 4!*^^5S20«. ft^75©ffiA75a, 75b*> 
6©fiflW*SWSJ:^«:Eai3nA:Hi*3iift»22. 24* 

fflb. fl^71-74©li-rn^ 1 0©E6^©S^©@AtC 

(4g 5 # 6 ft 7c 1 ffl© Htfj#jft»* WT 5C4 #t nJteT? 

*£„ C©Ci«. N=6. 4. 3. X«5-C£>-5it^eC. 1- 
*f-N^lSie-A^S|iSrnJt6(C-r-57c5^. M-*t-N#[Sj© 
mi f - A#S«©/c&©«f&©A2>igi£88 i ffl^SStfg 
*Wr*Ctfe?Ifi8r**. 3o©A*#^SS 
**. fli©73±©@A©{4gCCtti^ ; S:SCiTigg^n. a. 
o5o©tti^«^AS. ft^74±©SA©(4fl > <:^C.^ 

^^Ci*5^i3n-57c6^o SA70a. 74a. 74b 
». |SI{4«©mWCcffi^-r€,As. A«ZUDJ:9& 

[00443 ^^Bcwtr-A^a^sgjiii 
ccw. w^^^nB©i«g«:*iw4aF*jgs**i»±r 

S/ce*tc. +^{cA#^cffl©b/a ^-rSCii^T 
*-5o b^+^-CClilCifii^, -fe'a^J^r/r-^E^-lf 

n/c^A** D 3 if £©GC+#&*t*ftEH 
.„*-K (m=l. n=l. 3. 5...) t>mm$1±t>tlZ>Ct 

-^©^•r-*-5„ flaixtf. b/a=3©JS-^©ta7(c^n3n 
5«W^"^->«. 4 0©^ffi^S5!©^!EH.n*- FtC 
<fc^T. I[J%. EH ll . EH,j. EHjs. EH, 7 «: <fc -oX W&yv 
±lC3Z&$im>. IHilK:. b/a=6©"S^©[a8K:ir:3n 
**IP<*->B. 7o©^ffi^©^tEH. n *- K«C 
i^riitia^tcfaie^n^. fiE3feajl5©eBM«^ 
?8«. soofe(±^giu. Seo-t. St,^- Flfcfc:** 

[0045][39iJ. [38 #-frtt*> 6^6 ft 
Sg^J-S©«^«:*j^^. M^fWKi^D-smi?©^* 
©. y WKiSoTc^tt^T. §^«:fti^70~75K:tgS 
•rsso-ss©^^^^^^?^^^,, 8i©<fc i 5^{4tB 
ft^©S^*i. z©#^©ffi«:H-r-5**^[fS20Cc?S 
oT©^J?©{it§^S&£^U S8©S^©mi?©Si3 

©^{cta^-r^. <ata*^«©sitxy-^#BB# 

-5f86-CjK3ft. C©lS^{C{i 27r©rBlPS*^3ftrti 
5. fti^70<b75{C*5Wili|?^7S». it^80. 85-Ctt;;* 

fti>J:0K:Sfi[ffl-c*^„ L^C. ft^83«. 
-e©5Hlfl^83a. 83c<h«fiitB{C*5(i-C^iSort^43 
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*SI^83a£WT6„ SWg(83a~83ctt. 08 tCfctt £K 
a<Dfc*:73a ~73c©tirtI£-5;t-5. SEoT. <£:&©@ 
A73a ttJ>Hl!l©@*73fc 73ci«{itB#^&oT*5*) . 
fe*C73b. 73c«SC^(5]fii:tgT*^„ C©CiH. T3- 
*Mj tf- 20©[5l{4tB©SA75 
a. 75b££D£i±& fc«!>(C, ?MIlJ©ffiA73b. 73ctC*tl/ 

r&+l*s-rtirc^4 3 *©S^:73a 5 
[0046] ft^8o. ss^iu&tB-c^-s^itecc. cne> 

&tB©A;fr 75a. 75b# 1 r>(OKfi 70££ D 5 i±Ztc*> 

52 i W t m (r» -Cffig $ ttfc 2 -3©4>dfe»»W20 

SA70£ffiA75a/75b{C^&U -^©f& TWO'S* 7 
0(CR-r/c5^. C©Ct«. fi«£ft/c@A75a/75b(C 

a»OfcH8©2-3©g0&!»(versiorO *«Kt4Ct 
JCcfcor. &XffcSft3C t#tnJtrc&.&„ C©Jr5(C 
Lrff 6tiS***aa8©2«©RStt 2L -r*»). 

2L=4b'M (7) 



10 



*20 



P11 



2k 



m 2 }} 
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: [0047 ] #e3C(7) KSaCHt(2L)*-^ 

[ 0 0 4 8 ] 0 9 {C4sWSI5I9«JtW*-&tJ-&«:tf 
bShfcB8©2-9©SBH(iol!lJtfttt. **&ffi<W» 

^sr^r. wt«. ©«cA:7o<b-e©)t#j&-r&Rtiffi 

©iftiSSSOtt. iS!ltL/2CC*Jl,^r. {itB^«&*{¥ofc4-? 
©S^72(CS!^-r-S„ Ctt6©®A72«. i£8fL/2&C:te 

2-P©ID{4ffi©@A75a/75b CC£&U £ 
SK3L/2(C*i^T. ©SAfC^f*. 
[0049]i7ii8i@9tt, b/a©1$je©fl(Cffi 

MK-flftiftK:*;*. H l~3©e-A»«Sio©« 

- FEU.tttfaWftBSft*. A*»«K»8P40K*$C»r 
tt. fiC*B«— 3&f3Er&&. ffit©b/afiI3:$ift§^K: 
». ^S^(3)*ffifflUr. *-KEH,.©fi[ffi«»<8». 

(8) 



* * [*7] 



Pk 



2n 



(9) 



[0050] ^s^c8) *^e>©^esc;(9) ©gi*»&. 



Xz 



Pip " Pi 



q 



it. A.. 



(p' 



-q 2 ) 



16. b* 

[0051] cnb©*- Krafc iKCDwmmLifi&tet 



Xz 



n.A.z 
16.b 2 



(p 2 - q 2 ) - 2n 



[0 0 5 2 ] KEH,.i*- K EH,, ©HI«C 27E©{it@ 
32. b 2 



*2n 



[«9] 



[ftlO] 



(10) 



(11 J 



(12) 



[0 05 3 ] EH,,*- Ft EH.*- F (BPfc. 
Ft, n^©*ffi;X©3KR*-F) ©W^tCK. 

32. b 2 
(n 2 - 1 ) .A. 



Z 2 , * [Rll] 



2 2it = 



(13) 



[0054] *sa:(i2)t^Fsa:ci3)*«*^to-e*c [» 1 2 ] 
i cc J; -> r e>W. 



z 2rc 



17 
16L 
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(14) 



(n z - 1 ) 

[0 05 5] n=3. 5. 7. 9. 11. ... ©*§-£«:«:. 16L * 
/n'-l)z 2 x «2L. 2L/3, L/3. 1/5, 2LA5. ...X$> 
£„ P&tlKgl 3ft£ EH, F£ EH, FitCfi* 

r s s^ff^jg^rt (ommmrn 2 l<d&®. tux. -e©*a 

*fft3J£^«l. 1/3. 1/6. 1/10. l/15^-C*-So Cft 

«. «J5ff«WSK>EH.*- K©racc«^fnB9«*5*-5» 

F<fc^©iX©^itS;#:&!©EH,,*:-- F£©Pi9CC 27t©{£tg 10 

ffeO^TCDEH,^- F (n«£H&) iCDKCC^ 27T©{i 
tiTft££03tf££t,>*>C<fc£^GT<,>.5,, C©Ci* 
1 z 2tl = 8L/(n 2 - 1) 



-e&&<fc^*6ft£. 

[0 05 7 ] Li2L«. z x <tz 2 , ^nfCiotfefc 
63ftSzSi£88fi3-C&»), L=2b l /Ate;#fl5Si(l)#>6 
»6ft£. SEoT. z, iz z , tt. mUtbtfl.CttML 

{CjQofc^^eft/c^r^Di. J: ^ JC^*E>ft5 

[0 05 8 ] ±ia©^W«. ^©J;5K:||K{c«toTiE 

UliC£*5^iE3ft7t„ -tf/£l.5mm (lp§2b) X0.6nm(I 
32a) X212wn (fi$2L) <Dtpg.<D&JjfcT )V 5 ^Sgjg 
88#<£JB3ft/c. C©:g3tt. 10.595 ^UXDCQ, U- 

tf&fi©t§-£tC4tf/A-c&4. c©2gi£3§tt. mi<D<P 

*2»i£3g20£-^*&,, t©2S$8S^©A2>tt. ffiJjftO 
(01©l*f£3O) ±©0.42 nmCD^x^. h(wa 
ist)(CG0, U— !fk'-A£*m3-t*£C <!:«:.£ -?T«3£ 

3ft. c©t*-A«. co«^«:?9ot^Wf>n 
fc. -e5l.fcA2Jtt. A^»«Ki8*^©J®je«:S<KU 
fc&fi*2j*fc. Cfttt. fflO.&imCDiE^KffiiftW 
<4g<t?:WrS^S§*^E.©a**- FA;fc©ja$J&ia 

A>6©aj*£&ffiT£fc&CCteffi3ftfc„ C©#^7 
«. ^©^SS^eoSc^a^^, ^©^g§S3212m 
mKJ:or^3ft7cS(*fA^<b. 31 3 #*J©_h-C|5]l£ 
■C*D. BPfc. -€-©A^3* s . 2LXW4b'/AK:^Lt^* 

r^aa^orff^SftT^sct^ffiigL/c,, §£3© 

-€-©A^J©82%7d-5 7c„ C©18%©M^'M 
*>r&»). Mo. d©»^*5. A^iS^ifcBJjag&SS 
#«JB3 ft&H C £ tc J; Stt^©^ft*ttCCd>ft < £ fe 
gU^fafCSHf C©C<b«-e©^jgSg{C«t-5 
Sl>{^£&3s£mL</c,, b#£*-F*Hl*©ffliH£i&c4 

4b J / A «c t, >r gjjfcmrfc&ic «t r 3 ft i> 1 t, o 

[0059] ±te©^«. x-AftmhmzizmTz 

7c»«:4>^ffl3ft7c 0 Cft£ff5 7c«?)CC. 200^3 



2 , ©&©. &%®zmfrAJ)mn<Diim<<cgiM-r 
Etc. *#JB#*^©4^&*3***ft«. r t j 

88lW«:£t;3t*-6ft£. 

[005 6] ^e^(ll)-(i4)«. KMtMBSE 
<b#*ftfcJ:oT&fc63ftSg;£^»i$rt©£»iE 
i8Sz 2 « Sr£fc£-r£J:5K:. *#iS3ftr & <fcO. eft 
6©3rg5$©ffi£K:J;oT. 

[H!13] 

(15) 



7%VrA* (rt@0.53rrm) *5S^2i^88©ttiK:JfA 
3ft. C©7r-f«U •€-©«^SS©g3 4»*©«»r J F 
ffirtKgegSft/tA^i^^UTc, SEoT. 7r-f>< 

20 =2b' / A =106rmi(C $> -5 7C„ Cfte>©A*(CfcWS 7 7 >f 

r H i(c{ag3H+e.ft/c 0 eeor, 7 r-< u— tftr- 

A^x* htcj:-p-C#^.6ft-i>A^)mi?» : ?ft{<:S3L © 

fi^j^aas*^u-c«R3ftsiE^rjB«iftB22. 24^ 

[00 6 0 ] A-YnlMfi/3>*y7*5. v 7 A'^iy 
-eftk©? r -<>'<tti^j*5Jiifs£^3^«:*3iirtB^b 

30 5Ci4^l/fc. C©C£«. A^ffiW©^®ifi©»* 
F©^g|*^$ L =2b' /A ©S^^ISWtJ-Ctic 
o/ctC^Ci^rliEHJL/c Jg«C. y r ■{ ^mt>rH<Dm 
^»)^C^^D3Hf -57c5!){C. 7 r -f^*iSC>{C^>J(C 
lEgSftfc,, C©C£«. +^(ciBS3ft/cT^7 > 
^^4D3-a-7c<, «^8g£^r-r^-. f-A^-fdW^P 
•feX«^75%T-*-5C£*5|t#3ft7C <) 25%©«^ 
(i. 7r ^^*©5XT7-T >^> hi. ^FiEfit^c^tS^ 
ft-S<b. ^^^A^^^i^ciiBL/TC.. Cfttcfe 
&fte>Tr. «ftH«S2L{c*iW*A*ll«iiS©J:0#«I 

40 ©^|a«:fln^r. f-A^S5^j**i#^g§S3 Lccfci* 

■C?S3ft7C. 

[0 06 1 ] b'-A^fJ^^XiOf*. T7b = ^JW^© 
tt£f. M^.«BeO. Si. MacorX«^JI|-C{'P6ftr<t(,>„ 

[ o o 6 2 ] m i - 9 (cM-r£±fe©syE«. &u&m 

&SS©iJI^-ffi«: *J C >tt- A^fJ*<f# 6 ft £ C £ *s bJ«I 
-C&SCliSr^-r. tNx.«. @8Ttt, gA75a. 75b*i 

m&msics.^ x viiciflo rat^raps^a^ftr 

So #*^^#2aJ:9+#«tX#C>i§;3£f#o«fc5{c 
e>ftfttf. mr^©^*- F«jg(c»nx.r. x^-ftfc^ 

50 F«i*^WT€>7c-5)^o #«:. ig3£$a*>i2b =4a"C 




19 

EH,*-F*. fte^CDSSSI5(CfcW^4 0<D[Sl{4tB(D»* 
*-KlB^K^4/c^^„ tft6©tH?n*. (b/2,b 
/2). Cb/2,-b/2). (-b/2.-b/2). (-b/2,b/2) {CjC-oT 
^6*1-5, z=UCfcW-5x,y ¥®l*3©.£&CSI4>;*t>: 6 
CCttt. x=y=0tt. m 1 ~3©IAigg30il5l^ 

■C«. 2^7C^S§*- KEhi„ (m,n=l,3,5,...) 
01~9©1^7c/cW(D|nI^ (m=l,n=l,3,5,...) © *10 

L K = 4b 2 /A.K 

coo64] mm&&> im&zmx^vfm&t&m 
[006 5] 3~otKr?om-$m*:'^<Dmmftti&. -e© 

*«»©RCft3«:*j«,>r*»i5ti*«c6tf. ^©«#? 
HS©«Wrffl^ffib/a«, L^Ui^f Kt^Cii, ★ 

b/a = / (K/J) 

[006 6] fiEoT. 9X4 ffi5>J©5fi3SA^©^S9 
tt. KfHa'/AtCfc^-C. 3a/2(C#lA> btt~$*>Wfi 

[006 7] *«W©SWfefflIt?tt. -e©^*- Ka£?g88 
(WZ.IZ20) ifi^.-nWiy^n^><DE% hiPXtbht^ 5 
Ctim*L\.*. x#ivW». t©^$88©*>i>£a& 
(x=y=0)J;^CC. Mo. ^ l tm2lCnk2tiZ>J:5Um 

-e©^&- K^KSSrt©^^- 2o 30 

"T. IP%. E(x,v,z)=E(-x,y,z)=E(x,-v,z)f teWtUXte 
6fctr». A^«WitH^^«l^-^^7-©*tft;tt*^ 

fc&wntf&e-r. seot. ^©^-C7-©a*^s§. 

IP^. CDxfAiyttCC^UrW^a^W-r^iE^X 

cn6«ss^^-i'7-©^8Sr*-5 
**. x«i<!:v«iK:*tor45- £fcT2£W-r6IE:£fff£Sj£ 

tfR^^Se^ffiffloj^-C*^. S»X»Aft»©il»« 40 

ssfeffiffl^-c&o. x«. ^tt^fF^^/c-rffe©^ 
[006 8] mtimmmt. xt>mmm^<oxtimm 

tcte^xG-?2>mKtJ>fatm-<DBW.tJ3fa*:. ^-e 

COCiH. Kag&SaCa^SBKfcWSA^-* 
- K©Bi^®iECCffi^^K:S^5#<=,*i-2.C<t* 
ffiHI&k©{cr-5. ffl^Wtt. A^^WiPJ— ©f ^ 
•^©Jmi45:W-r^/c5^„ Sfot. -^©ffi^J^SS 
# x = x e Mo v =y <) -c*i^6«. ffe^©m^?gS§^ 50 
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*Rt}*)tcmm$tlZ>. S^KiSft?:%TS8©2 0©^ 

[0 06 3] jE35TJK*«liS«:Wr *±ffi©»WB. 
SS*I^CC*iW^KO©^3®A^©t-A^W!lA5. & 

5£«: J: o r ^ x 6 *i * EM u «c *j t> r * G -5 „ 
[»14] 

(17) 

mi 5] 

(18) 

[»16] 

(19) 

(-xo.vo) <t (xo.-vo) t (-x,,-y,) iKWftBft 
lo&±©*$0^«K**&t>«te«c«. » 

[0 06 9 ] aa3#i4Citcfe->-Cl»S3|£JjW*tmi» 
i£8S©i©-£©J: *^©f r ^*-Y^F«g©aKegg©^ 
r*5io©^[aj (mtfy^ft) ccfc^-rig— Rfc 
J^iS^KB. -e©^|Si«:*jW&*-F»«*J*r© 
^jgSeCCMUrlH— C^^Ci^jig-cfeS., L*»U 
c©*-FJf£tK«. c©^(S]K:iE?2«r«.?.^«% 

-CW^CiS^^-^W^^CaAsiAlACaAs ©^frxb' 
£ * is -r ;UJI#> o X <fc I >. 
[0 07 0 ] Ch6©I««. jEflftXf^ffll 

*>6 ©filA^j:jaaft{C*t LX*§&W&$> $ »3 A* ife^e?: 
ft tc & ^ i t, »9 C <!: * «t -T . 
[0 0 7 1 ] 01 ia2 iS3^flS#M-r &<*:. f- 
A^fHSlOB. A^^^3el8itB^«^SS22/24 ^SC^ 

iA^pJfilr^^. ^©JS545feK«. 0%Mftd&iCttLX 

ffig©ftKtc&-?-Cct(,>„ ^-rmm(D—i5<DWU5 

cc. 2!JS«^ff etirfectc^. -e©Jg^«:«. («^SS 

is, 22. 24tmm<D) A^«^88<ti±i^«^!?s^. -e© 
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CO 0 7 2 ] 3r0io£#flg-r*£. C©0«:« > Mach 

sn-ct^. T8*f-ioo«. au&w&#«©ji»n*ftr 
W4^fttfm^*£3ft/c2o©0 i©7v-<-r 

#^#^©T&ttioo©m:ift&#^£*rr. en 6© 

¥#SB#tt. tf-A#l&g8l04£t-A&^gl06*^ 
tf„ C©fcT-A#l!£2§104«> "^ft2aX 2bX LCD0 1 CDS 

##^§S:ux>«c#*K:J8lfc3*ifc. JE^Ii#iB©A io 

2>jgi&8Sl08£$fr. C©t§-£(C«. HU^CDcfc^K: L«2 

ffliJ(Cb/2Te>§nS^W^rL4 KttbTifofrSHcWfr 
2o©T^i+T-A^^ii2a. ii2b«:&M;*ft-5. T 
*it7-A2i$8§ii2a, 112bte. A2>zSi&88l08©Tfi£ 

[007 3 ] ^ftT-A^SSUL2a. 112b«. W 1 © 

I^0^&fc3n^2 (XBSStt) ©S^zI&SSue 
fcS^SnS. C©»l»*«K:LL6tt. *ifc«ig8§118 20 

2 ocDTn/cai^;^S§120a, 120bi{Cjg^$n 
So listt. ; F*tH»i»aa4i«*r*4. T 

nfctH^JzS<S?Sl20a. I20b«, ?|iliS!ll4#>6#:frftK:b/2 

2a, i32b££l*-ca.5. tf*ffi*^S§ll8<!:S^©-r 
ft/ctitfjzIi&S8l20a. 120bi(DP^(CWfE(DllilS*5*S 
J: -5 CC. *®»««b*J4aJ: D A£ < fcttfttf&fc&t* 
Ci*efiW4-r*. A*J*«Kl08£. T^ftT-AiS 

i^sgi^a, io2bi. ffl^jftusias. i2cx*. ±xmcm 

[0 074] TgfcftlOOW:^© <£ "5 (CfiS < . fcf- A^« 
iil04te. «$tSgi08*> ?.A* <* ft - F&*f * . 

s. 

[0 07 5 ] BKCCT34rCl>£J:5CC> Tg&ttT-A^ 
^1123. U2MJIH— r*S. 6£-?T. Cft6©igj£8g 
O02a. 112MJ. ffittg^^SSrueKISJtetlcoA;*)?: 40 

»««^*iSKiifit*. f&l©-e-5Lfci§& 
Biiocclfc^TKjtttcflft*. cft6©|s]{i*B©A;>3£. 
**m^»jgSgiis(CA^3n^S**- F©Jg-t'- 
A©7fc(c|fM£-r£. C©*Sffg«. jI©JgrS8 ils]^ 

C©Cili. #£69i©fv^;*©^iS!t4£7nL 

0a. 120MC{£91j$L&l>. 

[0 07 6] ^f#ttT-A^&8SrL2a. 112b© 

— £<D«ttig<C*sttSjRtf£at(c. -£©ffe;5©i»j£8g«c 
fcWSSfc£te«K:J*-<T. &ffi^fcai*>/c63ftS&<=> so 
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5. 

[0 077] gUciBBJSftfcJ: 5fc. ^W-ioo«. W 
^fttftt3ftfc2o©;fcf^©fv-<^xi04. 106£|§) 

cnectfr. e-A^gio4«B«^©-r 

/<-f*io©<fc5K:tt*. — t-A!«g^gi06tti£ 
«c»*. ii»D©«^8§ll2a. U2b££tf. fifoT. f- 
ASfe^Si06« . ^1©^ < ■< x tf&icsirf'p $ # h 

[0 0 7 8 ] Hn4Hi2tt. »«S;fi^r0«^lf§ii6«:ra 
-r-Bmi?©^?©^©^-^*^. cti6©§« 

S^iC, #BStf#124(C*5^-5) l*f©^||ftilPff®All6{C 

J:or^$n^»l5i{4tBA^©Jl^<!:. #ffaflf-5fi26tc*> 
» & i£{itBA2i«©« A £ ffi/Nc J; -> r m 3 ft -SiM&tB 
A^3©«^©, *ilfti£&i&:u6rt©tm£^-r. 
[0 0 7 9 ] Slltt. MtcSnfc^SilHlD-C^-So |a] 
{itBA2j&3©@Ai27&J. mBtomtii&n.etoicte^-ctt 
ft;*- KXB«»*- FAfW*»jtSL. m-©4i*©m 
;fj&Al28££i; L-*»U Hl2«. ^2©*^ 

SSli6iC>Ff-r-5A*l29©P^©7r©{4t@^. imvmt) 
ftS4^3©feAl3la. l3lbfC$g*-T-5iC^ Cii^l 

iS8Si20a. i20b©±fc:4J<i>£g#'ft. **tb*^SSia 

[0 080] -«««:. ffimgils&mifflSiie^OXt) 
©PbI© (x^tt-cattCO fiE^©firffiM*5. F 

B. C©?S3?:^ii-r5 < , C©^IS «. ^i^^W^ 
i9SX«fiXm-fe;U^^F^W-T-A*^Kll2a, 112b© i 
^ 6 *>-^©^ 4C«*iAt? C£{Cj;-or||313tl-5,C<i: 
^BTtfe-C*^. C©f^fe«3{C. SEftXH«fl:©I}T$© 

;u *5^»f- T - a^ &SS© £ % 6 *© * cc ffl^ £ 

r - a«^k« . mm $ ft s * (4ti^b*i c ^tcffl 

l*g^B«<^8gll6^©^ti*SA^ D 3 if & fed?) 

[0 08 1 ] 3T. @13?:#ffSt--5.i. C©H«1«. * 
^©M{C^0©H*fi^I©Maa*^Sft-CC^ o C©^ 
SSWi. #M^i40«:J:or^^{c^$ft^hr-A 
#W«g©»-e£>S„ f-A^f!igi40ti. S^j^gS^ 

i>. c©t--A^fnsi4o(i. "*>*na*«i44*w-ra* 

F*ife^SSl42?:^t? 0 #-©A2>iIi£Sgl46*^ 
F^jggSi42©— ^©jg^i42atcS^3ft. 
F«jgKl42iit|fi-r*S„ 4^>©ffi?jiSi£8gl48a~148 
d*i^*- K^8Si42©flfe^©igSi42b*^6>Mc>\ Cft 



(13) 
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h <D\&t>mm&te& * cct£>c«&i5oa~i50d£w-r * . 

Fz»#i88l42«. <t><(>3*SSI144<i: . C©d^l>$lfc?itl4 

4tc we* o j§L^©ffi<M&c{ig-r -shccsij© 2 -^© 
^i52a~i52dcc^i^«:^sii$n/cfecD<b. mfr;*n£ 

150d#& * <D&t- \rW(B3& l/4gB#l52a~ 152d5C*f V 

©m*i»«BS*#*Stf-A*WWS©»6K:> W2flH8 
&«.*©&***. ^ntcwaofc^-t-FiiiRB**© 10 

6©«Ktt. K*iftll8<0»KBB(c2->"CHJWWtc 

iegsn*. 

[008 2] FJ§j6B8l42ttfi$468tf nfC*I24ttm 

T**). ffiot, -€"©1/4 gP^-152a~152d«ltS6/xm-C* 
So *©«*flB«— SE^REt?**. A*««EBi46im 
2ji»?£88l48a~148dttl|ll2tfmr*£. UW3z£$?ggl48a'- 
148d«. 0 5&#©$li;f£l50aA50b3f©PimC6Mm© 
WH*WL. *fc*HM©*MSH50* I50d£^*-K*«[ 20 
SSffl'Jill42c. I42d©§* <t©ffl{C3Mm©raPS*^-r-5. 

[008 3] A*2»$SSl46«. AEPlSST^SnSJ: "5 
3feA***«WBJ*. ttJ^^SSl48a~i48d«. 
2©«fc5tt*EP{C£oT^3tt£S9CC#*J*C*>6ffl 
rfT <^ffil60a~160tf&WT-5. 4KiSgl64«:, ^Ml42b 
{C*Sl,^^«lJ5E*pJtl{C-r-5/cJ&{C f- A#f0Sl42 

[0 0 84] fc*-A#g|Jgl40«. mXAK.iLKX^—)\y 

xtTjkzti&mffi&zmu. c©H{cwffi^j^5§^ffii6 

0*i^$ntl,^„ fc'-A#flJg§«. ifcT^W-H/JiR 30 

S-r^' -f * vmiz&m 3 ft S«K©¥if&iiGaAs©®g 9 

:c-^170£$t? o COS^^i-^^OtS, ^©_kfa# 
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* [0 0 8 5] (a)J?30.lMm©GaAs^* 7riai72, (b) 
Jl?2.5iim©Al (> . 1 Gao. 9 AsTSP^Vf -T-f >^Jll74 
0S#T^n=3.420) . (c)jl$1.0Mm©GaAs2£i£8g:3T/l 
179(n= 3.479), (d)Jl$1.0Mm©Al 0 . xGao . ,As±g|Ji7 v 
>^Hl78(n=3.420) , (e)iS3 0.lMm©GaAs+ +• 

[0 08 6] SlD^C. IP%. J1172~180©/1?^ 
fCf&oT. A^$&146£W;E>^&8§148a~148d<!:£ 
*- F*S8&142U:#-*- h"C*£. A^3^S§146i 
ttJ^)#?^?Sl48a~148d©l5a«Nd-YAGb -If ^^©ti^CC 

«2MmK:j&3 r &<,>#aftK:. cn6©«SSg{i. HJISKI 
jftLti^lfcltffifCfeOtfcf- *- Ft?**. L/ 
*>U FzSi£8&142«, -?-©24Mni©(IK:j:oT > 

[0 087]*H V^y -j <f 4 >^JIl74. 178 K<t-5 
TaTJl^efCHCjAe^etl*., Nd-YAGlx---!fjSSC*f©ig 

■^c«. c©«j^«. ajg*ifij©etB©a**- k/cw 

?r«lf#-r*„ 3SjSSSJll74A76A78©ffl^toH±©^() 

r*D. 3.455-C**. flfoT. f-A^fdSl40F«9-C© 
Nd-YAGb — 3.455(n„)CCj:-?-Cg!ie>ft/cl.064 
*/ m( A „ )© @ fi^raffit?* -So 

[0 08 8] ^©^*- F^SSSS«468tfm-C** 0 
Cn(iL/2KfK, COLttfS(l) CCj:or2b'/A 
iimeti^ ccm 2b«. F^Jgid 
24/iim-C*'). A«. zl$ti{gl42. 146. 148a—148dF*3fC 
fcW£Nd-Y/\Gl/— tf*fi-C**„ L/2«, 08{C*Jtt-5 
ft^72{C^SL. 0 8T«. ft^70(Cj;- 3 Ta$n*a 

**-fa*«> jiW(cieg$n/cm^jgssi48a-i4 

8d©fc«>K:. 4 0(51$*- FSjit§fc:gI8S!;**-i£„. l/2 
©^e^^«^?:-^x. 
[&1 7] 



L/2 = 



1 



2b<7A. = 144 



3.455 



c n«si2©ii o -e* *„ 

[008 9] f-A^fJSi40^ri5!^-r-2>^W^©il 

«)-c**o iii72~i8o*i. F-t:>if<Dtc)toay&Wj:m 
MteLlc. ^©xt£*i^;M3?fi5K:j;-?Tg®i70 

—10 1 6 /cm 3 ft W^'Ols F F-f>^(backprou 

nd doping) ?:g|To 

[0 090] Jl©Ft#©&«:. * h \-mif-* f v 

f>^gi80©±«:|5lgilflJ$*T,-i>„ t-A^fflgi40© 
$m¥i>*.W&? Vlfi-fc V VIST. hlKB^n. -?-© 

(C. ^*©fc2*©^^tt^Sm5#-5.fc«t)iC. uv^ 



Sot, 



" 468um fig) 

Ctlti. 2.5/iiKDl5?-> 

■y V>ymt±MZ> 5 y > ^Jl<h nrJll78~176?r 
TSPi' v >y«i74 ©da«: o.4u 

40 nAOiitf. Chtt, ^®SSl42, 146. 148a~148d©cfc 

[009 1 ] ±ie©^Wl«=7n*^ft«*4*Al K Ga 1 .,As 
(C^:b**s. ffe©=7c3l«H7u¥«ftM*4*^^T-5. 
CifepJttT**. InGaAsR*i^ffl$nr J: 

[0092] iai3iiai4w:7F5n-2)iiii04«f^6n^*> 
o/c„ -e©f^>o{c. «^^ce-A^fiis/<^->*< 
•)S<*< * e ';vy77^-7^^6nfc. -e© 

so ^tf^x-^£-*M./c„ cne>©d3«:«. 5tjffl©^*- 
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F *$S§ £ ^ tf 7=; W X # & o . ^ U /c fv X © 
1 -?#iBii5CC7n3*i. M^##i90«: J; -?X-£#&}(,cm 

[0 09 3] C©5feMie-A»f«ai9«4. tr- A^W 

2i. ^f5l94ai^HJl94b<DK"Cilil20um*^iOMmCCii: 
*W«C5lfcMHCtt*. S$326*zm©^*- FJg«38l94£ 
£$tf„ 2o©tB^I#j^gSl96a. 196b#. it! lMm©$* 10 
C >;#©4f£§|5l94b#> 6 SO' -5 „ 

[0 094] K«SaSi94*3feNB«:-rSC t<D$h 

SSi^MJCtot, ^S©#S(l£«£/c.tf>K:;& 

-5„ Ml*. rtU^I^g|5l94b©llliJ : rA^ffi§Pl94a© 

mi <Dttmx-$>*). c<Dmmm-vito.s'c$>^, iscc. 1 
5£(i)©g £ Ltrj&i-cmz n. 

L=2Mb J /A (17) 
fT3:*rb«^*--Ki»j(g8SA^«SS|5©V2ilS-CA-S. t' 20 
-A#g!gi90 ©*§-£<£«. 

L=2 X 0 . 5 X 100 X 3 . 4 5 5/l . 064=32 5 U m (18) 

[0 09 5] #*§5$(17). (18)», KiJWM8*5fe 

it<&g £ $ n 5 b 2 tt -S <t I C £ *m b r (,> 
•5o ^5^£MttlJ;9A#<-t:feJ:<. C©Ci», 
A^^6W^^i-e©^tfA-r-S^*- K&fttttcffl 

a-rs„ u#>u. cn», *S5E©«^t,>©tr-A#tii£ 

AoTfeiu,, fg#©*§-£&c«. ^H^;(i7)wsr«$ 
6<ci». -r-^'©g^tt. F^?g8Srt©S5dW^ 
SWftKJ:*) *>^c*i>ftflfc^*- Kz»«[8SS«:A*f-r 

C©Citt. fit- KtO^iCtt, ftm<DmMtR<D5l 
Sn5. £«£^£St7cGaAsjg&3§©*§^fc:«. 

tm t ipt&m <t ©PbI -cmm ztiz&mf-^mm*. 
- f ^ss©tti^^gpw«ft o r t » & ««c h u t > 

[009 6] ^g^(l7)«#— ©-f-^ic^-nig s 

[0 09 7] £T. ai6£#MT£<h. C©0tC«. 0 
U-lS^KUTI&BJjiftTcJ: ^tcfl^ft/clf * 50 
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■?•© t-- A#§ig£3ti*-r & c <k (c j; -> xnhtucm^ 
&tn£tixm. cne>©M^«, i-*f-2^rs], i->Ft-5 

#|6]. l-*t-10^|Sl©f-A^f!l©S/?©/c*tC^e.n 

fc3-5©*jfei©^-f^t. 0i5-c^$n/cao©^- 
asrwr* io©^ffl^^xi*>effe>n/c 0 i-*f-2 

;fr|njfv-c>r*tt. 6$936um"Cilil24um©^ ; e— F4 1 * 
2»&SS936 i. ifl2Mm©A*»&88£ffl;b*&i8££W 
l-#t-5#fr:fv-<-/X tl-tt-lO^frf^V XKM 
"3" -5>-?-©laI^f5«. CC 30u mX 586am.!: 40m mX 521 

[0 09 8 ] »*<0|i«ffl^-A^W«©*«!)tt^© 
^SP«013©m64il5l^©{4S{C*>ofc o C©Ci 

F^ssc^gp^cfc^-s^?^. bp*>. a 

S'JS S n S C <t nISgCC b tc. 

[0 09 9] ^^©A^^SS^Nd-YACU— tf*>6©3fe 

OrlLSlwmOlllJTSIJPgX^^ h (diffraction-limited 
spot)K:IM?3ttP>tt. — ^. C©^^-^ h«-&<?©A 

[oioo] Ei6(*. 9«ffle-A»i(s©«^.Kiwr 

L/T200. 202. 204. 206r^^ 4 -3©SS© 

#y;b-^©±g)5©^200a~206a«. ffl*© 
JS^©^*^ 7lli^^*-r. TSP©^7 7 200b-206b 

«. <1^©«^(c*jWS. &*©£*- F^SSUl^ffi 
«:So/ciS§l(CIc;D7c^2^b?r*-r„ i^200a^«. 

h?r^-r200c~206c© < J; ^^C.^.^WT-S. 200c© 

5(t. 7K¥^©^-5 r -^«^i'-7*ff«:M^co-cCi 
S„ ^^7 200b^«. MiiU/c^©^^-^ r(C<fc£ 
*3^t*5Vr. 200d©J;^^@A?:^S„ 
[0101] Mm^^-^^oofi. l-tt-2jjfa<D#ftM 
©t-A^>S!lS«:^t)S„ h200d*. 12Mmg|n 

fciti'fr&Wf 5. -€-©Ka©SA200d«. 1.8Mm©¥ffl 
ifiX^.;U+--(FW»*0?:Wb. C©FV«Mi. X^<y h200c 
*i-?-©±«: 4>^*S*>tl-5 Kii©ai^J^8S©i|i(2/Lt m) 

.to *>fll^{c/h3t>o SA2oodfim*ai5— f) . ^ D D D 
2oows. cne.©gA©PBir-fe*p{c^»). c©cttti 

[0102] ^l/-7 , 202. 204«. 1-^t-S^lSj^^-CX 

ii-*t-io^|Sj-r/^X«cM-ril5]«©^*7n-r o C 

&*tt±l5%£±2C^©«3©i£#9(intensi 
ty spread) ; SrWT-SSA202d. 204<P&7fT. b^U. & 
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[0103] ft*C202d. 204d(C*5^-S^$©it^0 i. 
204e©J; 5 &gr£#<fc ©$&:£«. (a) T GaAs I? 

ife£*£f# 5fcfeKfI?n5*>7 ©MR 5 n 7d$s« 

C 0 1 0 4 ] $t*B<0f-A^Stg«:K^SMm^U-7- 10 

206«. ^^SMnKDPalRI^Wr-SiaiE^ (20) ©@ 
^C206d?r^-r. 

[0105] ««7fe^|5]gS©«©^*^f-A^fllS<D 
J&fflWTtt. ±iB©lWlR(a), (b)WSr«*6«cC»y£5 

[0106] 0i~i6«:ra-r^±ie<DgiB^«, a#>»« 

[0107] ±ie©^Ca)~Cb)«^THb^F5J^T« 

«cir>. A^^aasrt©^^*- f^isk©*****-- k 

6«. C©A#^B^*ttWlfllt/T 
(,»r KaK&Btt. S*©ii^-tffi(c 

iE##A#*B«S**iE#J&£*-- FBttHKcgaftCcffitft 30 

snrctt,^ c©ciii, Pf^r©«Wr5EnfiiThffiK:*jc>r 

22»|*J#S!lfc£D;*-t*.57c35. Cti», «7t^<> 
3Tffl:a*?$©fcti>©^«^j£?£ft:£9. lSi©£- 
F#?SBS-C*-5C©3*^^«. A*7r-T^S 
W4-*©«8IJ«:AP#- S*055t^< 
©fc*©«»©ttl*#- h*WT*Jli:*5. 
[0108] WRBWRU^ru^Tfrr 

jsaK©tp{c^-rsrapx«A^5j<- h±(*«cs:->r. 
ttWfie^mj&JStiffirft set * -s. tr- a 

#fJgl0©A>3#- Hi. 02©ggP4O-C*-S„ 

-fa-wcbs. ao^-oA^^aafs*!^*- Fawn 
4-ect?«^-r*A*jJ*- h«c*jt>r. 3**-p*ft» 
tc*rur«*ifii«:ipffr*4A**»B«:j:or. ±bB 
©«ig#?SS7c<**vS. 

[0 10 9] Sr. Sl7£#M-r&<!:. C©BfC«. # 
Wi<Dm(c%tom!&<DWWiaifim$ti&. tr--A#*9 so 
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i§220». 22a*WT*iE**©rt««l»HB©. 

- F4»£A;*j3SigS8222££tf. fcf-A#t9g220tt. F*g 

3L ©^*-F«ftB224*«-rS. A#*«»222££ 
*-F*«»224ttj»M*T?*S. e-A#tl»220tt. 4 
0©a*^e- F<t>£ffl2J2g$88226a~226dk$.7*. Ch 
6©tti**«88B:A*J»iS88222i^*- 

Kj?titasifiiK:wc*5. cti*><DBit>mmmt. 

A##»fc222iR— ©rtfflflHKlf£#U S2a 

[0110] Hiatt. 55EU227©^ajt?S*:*i^©. 01 
7©^XVlII-XVlIlK:?3-57c»Tfflr*)-5 0 com 
«. A^Wi^t^*-K»^©*.C*l«l230«:JttS 

L7cffi^»3l?g|Sf|fc®228a~228d©S^©ES 5 &^T„ C 
©St*. «J*rS3li6i^228a~228d. 230fC*f LTfifi&Si 
Brffi-C&£„ 228a©J:^ttffi**«a8*Mi©»<rtt. ^ 
*- F*«B«M*230*»6b/2Ttiri>4. C 5 Lfc-Tft 

TOftirftS. Cfttt. ^-t- F*ift!S224©»IKffi 
©i/4SU»©^<f©cti^{C. tti^^8S«^*(4S$# 

[0111] t--A^fg^220«. i 1 Otf-A^USl 

anzystmrnwicmk? cnw. ^^$18224 
asff#©«K7ji£tt::fat»T£*-- F-c&£#Src£>-5 0 
ee^r. A#3W8B©a#*- Ftt. Pr»©«MK^«: 
*>(,>T. h'VttHKD^ms^-P. B|J*3. m£n#PI 

tettflte©*- FE^.fcfflbiB-r e-A^fdSioT 
«. P^-^8S20A5Sit^-£fe{c*J^r^— F«j 

[0112] Fa9^88224©m»r^©2^7ct4 

©sate. A^i^ssrt^eJB-rss^ p> 

«. ai^)#^8Sifti^228a— 228dJi«:4i^?rg*in7c4 0 
©¥JlW©IE&#©8i;*@A££D3-ti-£„ 0l8©¥ffi 

©*^75©2-3©^^+B^-r*„ fiE-?r. b*-A# 
«g220ti. 5c>«c|5Hi*B©4o©m;bb-A£#5i- 

[0113] hf-A^SdSlO. 22«*. U— tf^^X 

<ti/r©ffiffl«:®^3#e.nrfcj:t^ c©»^(c«. 

f-A^S«g«. tffiJ^SS (laser pain medium) 

*^as nao^©^K©i@,ia{c®# ? # h txfc mtim 

&5§22/24X«226a^<!:S«:. KifP^Hf htlZtcZ "5. 
«ieS822. 24«. CCi#X£3ti»;?n. 

Sliam <b ^©Ha©lel3S^fiSgPD a D* S C <t *i pftl 
r*2>. u— tf^*i. ^-t- P^i^8S2Q*^a<a©A* 

*^8Sl8©3gg|5<!: tH^»&SS22/24©^gi5CCES S 
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«. A^«i$rt©fc*-AK:^$ft£b---A££t;5 

KfcW 6 |5j<&*BS#*- Kflfcrt: (^!lx«70a) tH^) 
»<^8S«:*Jtir|5j<atB<D@^ (#l;?.tf75a> 75b) ££D 10 

•[0 114] St, l8ll9£l820*#JSrr&£. Ctlh<D 
0»-&*tt. #K??^240&tJ;-DT-£&WKm$tt£, 

HSHH^^-To b — !f 240«T^ 3 :f 2*$8§:fc&§ftfr2 
42£^tf „ 5 t-^^SS*t*S|5^242« 5 ~3©B:iIi244 
~252^6RS;«). Cne»«, ^— ©*— fc- Ka^a»j^ 
g§254£ > fi!*L/2©lf!l©^e- F**j&!g256<h , 40 20 
©Iji— K©U— !fW»[W2584. fii?L/2©l|l2©£ 
*- K^S8260<i:. 2-5©#-t- F©7 ■< - Y^v 
*«i£S§262£&* 7 <- Y>*v *3K£gg262 

«. 02©^-*- K^S§260©*^gP^<DS^CD4 1 ^ 
KjggfcSft. U— tf»^gS258«M^©^*- K3ti£gg2 
56. 260©l/4^#©S*©«t I 4jiC}g^Sft£ o U— ' tfzg 
$8g258«, Sfi*©«ffl©lS^(RF)®|aSS264?&Wr 

s. 

[01 15] U— tf24«i. W;ft2g$8S254©ttifi©S|5# 
JSW^ (tH^^S) 266<b. 7 -f - K/<» ^agi£Sg262 30 
©ttifi©£J5»Sl268£Wr£. 2g$8g254~262«. lx 

— tfJ8St£LT©cq t 27X£3c«;Sft > RF®|a«:j: 0 -c 

b - If *g&8S2 581*3 (C U - If * *> /C 6 5 tl Z, . 
[0 116] U — tf240}* > 2 0©^g(5^iC^flI?n 

/c*K:#A £ nfc 4 o©Mi?iJ©*— *- F b — tf »&38 
258t^Wt-^. b-A#«JillO{CfBS-f •£>„ 

s^266^e,jg*t$nfcu— rmmit. mt>m^.m2S4ic 

^SSffi^^r) 4^>iC#»|;*4T,&. C©Ci(Ji8 40 
Gtffljgl70. 72(C<fco-C^?4a. COitB, i_*t_4#ft 

©*WW#£*- F*«KK)fiSiy2«c4«t>Titac*. & 

»«. U-if#^25SrtT'ifi?I$ft£ 0 C©fiJ?««^ 
2©^*- F^£3S260(Cji#. C©3I2©^- Fig 
jg5S260tt. y ■< - HO-Cv ^*^8S262l*3K:tel,^-C. -e© 

fe*f*2-o© (imftta©) t-A©jg{csM^-r-5. c 
<rmWtit. B8®fttt72<hm7s£n®£&r&&. -e- 
o&ttu. ^jg^26sr-s«$n4„ -e©&w«. m 

^J^SS^266 «:*JW^giJ^jgi4tgp^Sj§©/ctotc. 

m^^ss254 ^±z<Dtm*MM-fz>. m&it. *w 50 



270r7K3n-5tb^t*-A^r^So 

[0117] %mzm*2-&ztc!bt<cm\<Di<— >rm®. 

sg^fit^entctt^ i-M-N^r^©^si]<f:-eti 
^<pi{4+B^©Bfi3az:<!:^ Bjtfetc -r^>/c*{c. ^ 

-Kig&8§256. 260©:fi;*tt^H ; S: i &g£-f 01*. 
6O0U- !fig&8Stt. fiSL/3©*l©^*-K 
S$2L/3©^2©^*- F«ftKiK«fco 
^ffloJtgtCSn^di^aJtg/c^/c. C©CtlJ, 
(^8©ft!^7a 71©ra©«fc^^C) l-#-6#[Sj©#|«I{i 

tB©^i, ^-n«:^< (tt,^70. 7i©r^©«i:^^) 6- 

019i@2O©^R£». U-tf^S§TU-/*StBl5]»!(p 
hase-lock)S-t±3fc&©^I2£ffi«-r£,, Sl9t02O© 
e^©^>S^(4+BIII^*^f^ti^^e>tf. 

[0118] ±fB©S&IJBtt, lMmt^Jl0Mtn©#^jg 

s-c©<£ffl©fc*©*^^s§ <!: m&mM&*mm o 
•5/cJ?)(c«ig8g~>XT-A^g:itTS c 1 1> ojfjgr&£,, 

[0 119] Sr@21?:#Bg-r-Si 1 C©0(C«, 
Hj§© f- A^SdSCjgJCS'J©!!^^©^*?® 3 ?®^^ 

c©f-A^-fi]s«^ii/r#ffs?f^28o 
tm^n^. b'-A^fdS280W. r«^j fjs 

mgtmttizct&»imrj:m®.&282&-£ti. com 

^P«K282«. ita©#^284*W-r^^l i^2©E 
lffl282a, 282b*Wr-S. ^ 1 <t^E2 ©EBi282a. 282b« 
I501i52 2ar**.5)*i. -e©^^©tiW. b, *5(bt+a)J; 
OA^BtCt. 2b 1 i2b,r*-5.„ Ctl6©Eiij282a. 28 

2b«# * cc ^-c-^ ^. 6 n ^* s ^*-r „ 

U = 2b\/A (19.1) 
L, = 2b 2 , /A (19.2) 

[0120] mtiK£max?$>2>m— <DAt>m&i&286 

m 1 ©2g&&K«282a©iW!lJ4g8|5288 (C^W«:«^ 
ZtlZ. 4 O©tH^««g§290a~290d«5. ^2©^g§ 
E@i282b©nPJ^g|5292K:^$n^.„ y^(S] <h z^f^J© 
•r*^ h ft (Cartesian axes)*5#BS#^294f7n$ tl 
-5., d*B. ^W^«JIA284-C*^.<tM^$nS„ 
GJtCfcW -5 ta^^K290ac~290dc©&S«^-C-^x. 

290ac ytCb,^)^ (20.1) 
290bc ^(bj-b,)^ (20.2) 
290cc y^-^-b,)^ (20.3) 
290dc V^-(b,+b,)/2 (20.4) 
[0121] #f£W©Bua©SI]teffl©f$fffl&#WKfct,> 
r. f-A^Sflg280©Iij^^- Ffr&mmiOgiWZtl 

Ztc5 5. AJjm&33 286*^6 ©»**- FEMifi. 2 
ofc^Sd-r^b-A^iCS-S-S. C©Ci«. ^igg§ 
E®282a. 282b*i-€" CT^fttS ^^294 |*3{Cfcl,ir. 
y=±br/2X-&C2>. Ctl6>©2-^©f-A^©»l^ (0 
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Tf; 3 *VC B. 08©@*75a. 75bCC+B^C, m 

&KEia282b©;^- : e- K£jSi|a-r&. c©E:iIi282bK: 

fcWSt- F#tfc#. a^J^S§^290ac~290bc^* 
*iL/fc, |5]0&3©4o©k*-A#§!]S|5#£:£D;*-fc>- 

^nSCi^nl^r*^. lot, t*-A^fdS280 

b. (b 2 =2b 1 <D8#*i^^r) jaww(cr^Pi^s^nri» 
&(,>&*©4M>tc:tet>-c. (u+u) rtfc. 1-#M 

:£[6j©tf-A#&£#jt& 0 ^CC*/**- K88R$*lfc 10 
2-ofiU:©KH**r-rsa^*-Fi»«K*5. 021K 

Co 122] ±K©H30WH«:jiD*.'t. *»9§©jE(csi| 

©f^'-f ^AIGaAsTMI^ti. Ctl6©f'MX©ttt6 
*tt»3tifc. 022B. #fSiE©3o©^&-,/cl-*f-2 

tl6 3O0t-A»WS«. Si&B#©^iEStS«:>Pt-r-5) 
^WO^M^ria^ifc&tc. fit* 1 MBiiL-rcfi;* 
^C^ft^ft/c y^7300«, it5£ 2a=2.6M 
miltl2b=120Mmift$L=2310/itmiCi'5'\hS^-r-5>J; 20 

•S. ^77302 , 304 B. C*l6©f-A#i(Ji§©gl2 
£3r3©&©*>6©*££l£^U Ctlf>©H2iS3© 

#^tC2330/im<b2350Mmr-*-5J; ^CCgSH-SftTt^-S,, 

[0123] £^7 300. 302A^6TO«:mr<hn-5.«t ; 5 

il*3!lIG^$r*-S20O©ttl^)t*-AK:^-*!lL-/c„ 30 

SI3©^-A^-SlS«:wrs^7304t*. SHSKB. 
Sl*ap)G^3r*^i9-5©t-A'v©^fi|$r^-r. cn 
B. «*M«:t-A«:JBa|-r^#/co/ctU^?S8S©a 

wcjisB-rs. ^7 7 3oocc s fc-,-c^sn-5¥^iai^t* 

-A&3B, ^57302. 304«CJ;or^3*i^tejUi^ 

t-A?fi$«j:o*)*b<<st». ctiB. mztmw 
-j^^asiamux, mi©tr-A^fjs©A^a* 

wsfl^ea^ttw raiE<cj Tt-&*>6*fc*>B(5Mrc<,> 40 

©tf-A^SHS<Df±«tBS»-rS<HL/Tl,>S. 
[0124] JHS±. SB*S«U»^{CS^< 1*883 

HRHctt. £Q*#«rtttlte^?WxSt&PK:flF 
HiA'CftS. **ib. ^Bj©^s^^*i. jsgccj:-? 50 
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im.itt. mm.dm<D&2tictt-rz>. f^wxsbffc© 

[0 125] SrH23*#M-r*i. CCDBKtt. 
H^©Mach-ZehnderT^H-35i 6ff 6 ft/cte£# £^7 7 ©Jfc 
ti^tltl,^. ^©Mach-ZehndeHPgfcitB. $1*3. 0 
MtCMbTi»9J3ft/c^r&»J. 2a=2.6ym. 2b=32M 
m. 2**- K^iSSSfi$=1725Mm > H@lllIl.0Mm, H@ 
S3 6mm©^i££Wr&„ d^v 7 310~322©§* B. ^ 

ffistcjn^en-sfii^&SEEtci&D/c^^e©^ 

©3StS4M&***U ctte>©SJEB&<r«:. ov. w. io 

V. 15V. 20V. 25V. 30VT?#>£„ 023B, B5a©<t5(C 
RlfPf -5 Mach-Zehnde r^p^ft^r^t". 
[0126] *^©f : A^x©^$Ai;x©J:^K:iSS 

W©5o©i-#-i£fa-r^'f'X#. fP6Wc. F 
#-<&8§©^"&B. 2a= 2. 6 Mm. 2b=12ym. 516 unite 

■?tc. Aiimwiffitmjjmmmt. m 2.6x 2 .6x 5 oom 

trite itc. 5o©fHfcfA^*s, IKDM^fSL 

m**-\ : iEfijmm&(D&mmttiM2titc. -e© 

^^^©^©a^tcfcc^r^tii^ti^c^^B. J* 
giffl©a^- K«jgSS©tt5^)'C^Hl3n7c?£3©135 

%td-?tc 0 i.35© 5 fil*a^.06T* 
[0®©©^^] 

[si] t-A^fds©^©*^©^^^^©^ 

[0 2 ] 01 «C*J^€,^II-II<!:^III-III(C?3o/c»r 

[03 ] 0 1 {CfcW^^II-IIi^III-IUCCjQofcK 
H0-C*>?>„ 

[04] ilKfeWi, %>*:-\ : <P>i>mm&<DTX'<>7 
[05 ] 0 1 (CfcWS. ^t-KWiMOTX^? 
[06J06B. J;0fi^^©fil^^^SS*- KtcM 

crcmi?©^s ©^^fc^r^-r., 

[0 8 ] «^^:»r®©^*- K«^38«c?So/c{4gK:ic. 
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c m 9 ] 0 8 <Dmw<D& s ©#*?©& «k?So fcfitB^ 

[010] Mach-ZehnderT^ftCD^iCSn/c*^© 

[Bin m*uAtim%mticM-?z>mvycD=f-m\<D 

— SB#ic *> t-t -5 mW©Si 3 ©#?tJ s^-r . 

[012] «*&A;ft{iffl^#Kliat-&0io©^ft© 
— SfcfrK: 4b 6 ^W©& 3 ©#« jjs-r „ 

[013] y f ^^^©^{C0R5t$n/c*^€>^ 

[014] y ? ^«®s§©^cc0^sn/c^^©7fe 

tf-A^flS«:««a0O^-C7n-r. 
[015] 5fcffl©i£*- K*»B*d«f*«W©e-A 

[016] 013-15© fc*-A^f!lS«:»mUfct'-A^* 
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[017] 2^<ot~^ftm*nx.z>*$m<Dm<Dm 

[018] 0l7©i^XVlll-XVlll«:?S-5/c»iS0-C 

[019] U-lfOfcKfffchfc^W©**?^ * 
©B§»rffi0 iBSffliJffi0-C* 2,. 

[02 0] U— ^©^iCf^^nfc*^©^^^^ 
©BSK® 0 i RMNBH r* S. 
10 [02 1] a^*- K«&S§£^tf#^©Mfc:J5iJ© 
HJS^©BS»fffl^®0r-$, i>. 
[02 2] ##69?©3-3©i-*f-20 ^e-A«-«HB*» 

[02 3] ^^©Mach-ZehnderT^ff-^^ft^n/Cfg 
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imma] W-f&l 4*Z6% 1 2 B (2 0 0 2. 6. 1 
2) 

[*N*f»#©45H] 

[HWOSl] (a) **-F*«»&. (b)mrfe^ 

^sgccs^sn/c. s<r3&*a*-=e-F«rfiF«:a^Lfe. 

J: o Titular- K5»aa»©AAHP«ctoA:or— 56© 
&«©»»£*- K*SK^©A;&*Ji0t-r*<fc stcji 

^L/cjftWjig ( e ) BUieM^&SSte J:0*BU 

K^-t- F^l^ffl*hfffito«tO«»fl[|Bi*»36*. HU 
IBH? 1 ©IS^»ifil»©R{fl[ffi©»IWt**- K4 OTfis 

*rssjaw«3&>6©tti«Jiwa^*- fj»«ib©*h** 

- K«»*ftgL. 3&»o|9E^*- F3*«l&rtr ■€■©«»: 
5«catastiA:*-K3e«. huIB^*- F«j^gSrt©&W 
«»«c»r>3lfc*-F»«K:j:o"C. ffre$II2©titei»& 
?§©&*©»£*:- F ©#*JSi*a-r 5 {c&oTt* -5 

[i«*^2 1 aH»©a*»«i8iffl-cm— ©«««*» 6 

©JtoWi^SI-rs^^t^xrfto-c. (a)*^?* 

leaj^ag&ggtcgs&s ti/cts2 m b©m**sgp<t *w-r 

Fati£tt££»&*. ( b ) BufEA;ftiSi£38te 
8WB^*-F*«38©«Kil©iti-C'«:SS»Sn. *>oW 



IB«fia*6©SJflW*SWE^*- F«ttK(c 'JU-t5 
<fc 5 tcatesti. ( c ) BUlBffi^«iSSS«|tfiS^^- F 
^SSKbuIB^*- K^&K©«»rS±TlSiR8l,fc{4K 
r&gtSft. ifi-o ( d ) Mfa^*- F&ttggttl?3BtH:& 
*«BWCffifEA*i»«B*6fflT< Stt»©9Sflt*«- 
•tr**9fcjteSftfc^* s -rt-/*fc*H,»-C, (e) 

MieA^^ssfcio'mriam^^^ifStt. -e*ie>#iwfa 
F©fiaw£w*ii«-raj:9B:«wts*i**. 
*fc^ff*tt*ti*nirseaft«iBW>e>©*»j:cfflSfE* 
*- FiijftK*>6©-en6©A*iaia^. fuiajftt*©s 

K*iW**©tt36»«ceU3li*J:^&*>©t?** 

c<t#>e>, s*ttf^*- Fccjg-^stir^sctt. 

( f ) mifaA#«-i&38«. HUie^*- F*«BKDA*iB 

□«c*>fcr>r-je©ffiffi©fiaWA**saw«*>6frBE^ 
F**EK«:a«-r-BJ:5«:a^3nr^scit. 
(g) B>rfe^*- F^j&8§WHuiaA*^ssiHyiam^ 

iWHSiOIBKC 4Mb 2 /A Ktc9bc»*KSt?* 
9 . 55* A ttfufB^- KS&88rt©jfcSi!ii©ftftfifcR 

•c* o *>o k tta*apaa»©»E*^-i-*Bs*««-r * 

Cii. ( h ) WIBA*»aW. 3**- Fz»#?Sg*><fc O* 
m^j»«8S©tB*hJ-S*JJ:^B*ffia^ft«. BUSBAR 

«^gg©pi{4tg©^fiF»*^- Fibreaw-ssatiH 

36»6©SWW36«iriB^*- F«ttB©»tk«- F/cWfcffi 
30»-oHrSE^*- F#«l5rtt?-e©J:9«:ajtasti 
fc*-F#. Fl»Rrt©tt«gBKi9ofc 
*- Fftflfctcj: or. #*©W*»«HKOai**- F/c 

& j: 5 tea or c i i ztmt-r 5St 
©a*»«»fflii©#— ©«««*> 6©s«H*»«-r** 

[ffJj<JS3] (a) iiufefv^*tt:v? - 
^F^ti--tL-ca^?n. (b) Utfj3*i£8g©£&KW:2 

or* o . ( c ) Miea^jg&KttBirfe^*- k«kbr 




^K©#^t«*£ft3tf4*KjWRW6ft. fro 

< e > mmmhmm&u.. mimtsm^m^mmmm 
§fta«flr*«£u fr-oms&mijmm&omttimiiL 

«©»»#. WBEttffl© 1 #©tiB»JiI$Brtrgl1f WK: 

*u* izxumwmicmffi s titm 2 b © a^js <t me 
a*»«i»{c««s tifcfl 2Mb ©tu^ t *w-r 4^ 

■=£- F#ttH%tt*&*. ( b ) fWBA*#ift!SttfSrK 
F*m©MB©4M>(cffitt3ti. *>omrie?e 
fiaaa»6©iw**fMB3**- F*MftB(c y u-rs«t 5 
cca^n. ( c ) Bufew^«s§«Huie^*- rmm 
BKmrie^-t- h*«&s§©«l»f®±-cgtp a iL,/c{4g-c« 
Mi*ft. *o(d) F^BKftlBtttftftift 
BrarMfeA^«i£B*>e>ffiT < sfifcH©Bu£*$Hfra- 
■Si'xcfi^sti/c^^NM x{c*st»r. (e)itrie 
A**»BS*j«fcWKrBBffl^j»ifii»«. ^ft6frmrie»# 

K©£&/cW£»«-rSJ:5fc#jj£Sft-5*\ gfc 

«tt^*tt*n^nffir8ejs«jH*»6©*j«fccmsB^ j 6-- 

F«?S8K*»6©-e*i6©A*fflitS36*. Bul5feW©S** 
- F/cW£^©&*>Kfi$S#£cfc5&k©T&£C£ 
»3W»f¥*-F«:a^3nri>*Ci4. (f) 
BufeA*)>Si&B». Huie^*- F»KK©A*IBP«:*> 

fc^r— s©ffiffl©]!WA**atow«3&»6«rie^*- f 
mriem^^s§«2g«ss*5?f^jrge?ij 3 nr j: 5 a 

i. (h) tWE^ j e-K#«SStt2o©fflS«:S^0fc 

m^««8§i©F5T4Mb 2 / A KJC^LO^fcBfir-* 
0 , ^4" A «H«fe^*- F^Bft©tt£«©tt*iti&£ 
t*5*Bfi**lyri»4Cii. ( i ) BuieA**ig 
». F«jro*£^A«tm©ffittra*J:V 
fjieA#iS-&B©l^<afB©WffrS#* 
-Ft Ur«R-r-S&St®^6©SSS43!>s|?ie^*- F« 
»»©«»*- Kflftf *»iBU *»o«WB**- HMft 

«8Srt©ttS*BB«:a^3ik-t- K»»«:j:r>r. &*© 
tifcfjjg&B©^**- F/cw*®«B-rs«t^{c^r>rt> 

* c 1 1 zim t ■*z>m.&<Dmt>mm.&?£i<DM-<D&i& 

[3*3815] laicm— ©ttft«#?£2o©0c»Mjb 

©®s*«*^t>-«*r #-©w^>?:S«-r ***f*/"c 

*-C*oT. (a) Hifie^^XWA^^BCC^S 
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n;MI2 b©A^4m^»<^B«:^$n/ciPI2Mb 
©tfi^i^Wr^^*- K*iS»*li*ii*. (b) 
«fflBA2J*88SttWie^*- FSMfiKtcSfrfB^*-- F* 
^©mW®±-Ci«IP^L./cffig-CSM$n. tp-3&*ifi 
1 o*fctt«H»©«[fijB*>68(Ha^*- 
flflH*y U-T*«fc5«:ate3*i, (c)SWE^*-K 
^BttllirsaA*3»ifiB*>6lHr < iSWW©5Sfi*8iIB 

tcfc^r . ( d ) mutit>m&mtms»t- f*»k 
©iSTio^KSi^nri^cii, (e)euie^ 

*-FWW8«. «HBA*5»«B*6Hir<S«c«©9S 
K*«SriBaA»«Wfl*3CC4a(,»r«*^to-&s<fc^«:a^ 
3titt,^Cii. ( f ) iwfeA^jSBfc J:onRC(U 
#*«Btt. -e-n^JWIWBS**- F©G»*iW*«# 

-T5±^fc«5ti5*\ * «»fp * « * ft -e ft mif e 

?&g?8'#> *E> ©*s J: O'StriB^ * - F3»&B#> 6 ©-e ft 6 © 
A^)J®|a*5, BufBStt*©***- F/cW£-£©&*Htte 
883 i*£<t 5 &&©-*?&££:£*> 6. S*iftfP*- F«c 
a^Stiruicti. ( g ) WeA^KRKB. mile 
FJ»iSa8©ftA*»P«:toA:or-sg©fl[ffi©tt 
•fA^jswisa**- F«tt»(cti«-r -5«fc^tcji^$ft 

tl^cii, (h) HUie^*- F«iSB«HyieA^« 
^BtBtfietH^J^BiCPatC^ 2Mb 2 /AK:^Ut-» 
Mfit * 0 . A «Hute^ * - F ^Brt © A^fe 

«fir-&S7fcBS%$i«-r-5c it. ( i ) BuieA^^ 

K*«^0*»-3«S2^*- Fa»«BF«9©tt«SB«C?So 
fc*-F^tSc«:J;or. ^©S**- FftiW*»j@-rS 
J:5«CJQc-aT:c»4Cit*««4r4. I^D^— ©SS 
**T4 2 o©ftttAA©9Q£&fl*^-&TV— ©Iti 

[»*B 6 ] |5l G^-©tSS^*^- * 3 oJBLh©tt« 

A*>©?irg r © Htfj *»«-r * ^ 

^-fXT*ot, (a) BufBf r ^WX«3oJW±©A^ 
»»B«c«*ISftA:«2 b©A*«ta*»«B«:«« 
Sftfc«2Mb©tttfJ*4*«-rSS**- FJS^B^ffl 
( b ) HttieA*«?SB«H>iie^*- K«ttK(C 
Mie^*- F*iS?B©fil»rB±-CfBtraU/c©g-C^3 
ft. ^OWR©iftSflU" B?f e^* - 

F#agB«:A^«c«* y u-r* J: 9 «:a^sft. 

< c ) Kiie^*- K*«Bf4WEA**KB3&»6 Wr < 
£&«©&&£ Buteuj^ig&Bic y <fc *> fcjg^ 
^ft/c^^^tcfcc^r, (d) B5ietB*^<&B«H?rie 

F*SEB©S»rB©tti^«:^5ftrt>SC<!: 

t . ( e ) Btrie^^e - P9ttHKt . MieA^^iSB^ 6 
ar < *Scl4©^S?rB«ieffi^^jSBrt«c*$c>rffl*^ 



(25) 



c*&-e©&*>cc£jK 3 & J: 5 & &©-?* £ c t . 

»*l!)f^- h-CCiS^^n-CC^Cii. (g)HulBA 
#SMB8tt. friB^*-K»«[85®SA*HIP«:t>Aio 
T-£©{iffi©acS*A#*IWK^*-- Fi»«88«:««r 

S8s©»*7R-r#Ks%»«-r * c ii, ( i ) tuiBf 1 
•>7 hfSi^n^cii, (j) 

■€■©«#*- F £W «fc 5 «C&oTl» -Sett 

*«F«i-rs. 0D*-©«a&**r*-*3^«±©ttM 

iBtrSBSJHrtCC U— !f&W*5j»< 

ft: U — tf -C* oT. ( a ) BUlBzi?S#m«. ft 1 ©M^ 
u— !f«jftB©-b » h ecSaftLjfeoffiseSI l © 

«r^KftK^6HI 1 ©^*- K*iftlS«:A*.Stifctt» 
i © i/-fi«BAA 3 tifc^tc^Hfii 

£ . ( b ) fWB*«#®tt*ytWIB U— !f3KS»8©-fe » 
h*ft2©<6£^l»«cSt*l/;fl»-3ii&S'J b-ag&SSfr 
6Wt< -5S*t5:B>ilBg5*f*iHulB^ 2 ©ig^i»i&3SK: A 
*«fc5«cW^-r*«fc5Ka^S*ifcJIS2©£*- F* 
«K*>A*/CI,» 5Cii. ( c ) gtrSBl* 1 ©^^6BS 
*J«tO*Wf3BU— tfiS&8SttSt*fA;*J*i!irlBft 1 ©£*- 

f*«ss*j j: w»sb» 2 ©^^g§{c-en-ens«T 

U^KS^JtlTfcO, *©«fc5&tt«tt«^*- F 

«^8SA^D«:fc5t-?-c-S©fiitl-c*^c 4 t. 

(d) mmmi*5j:um2(D^-\ : mm.mt. moos 
2 b u ^o-g-n-enBusB^ 1 <D^mm^tma 
u — tf t ©Pai fc ct o'fffiB u - -tf i mum 2 

©^^&!Si©ra«:^^S«0. cti6©7fe!fSS© 
^tt«2b 2 /Afti£L<. A «B5fa^^&- F«® 
S8rt©U— !fS(I^ST$.SCii. (e) buIBI^— tf 
agj&SSfct U — tf®jg#fg£ffl<&i£A,-C<,>.2> C 4 £ . 
( f ) BUiBin 1 fcitfJ^ ©tite*%Kg%6 CKCfufBU 

— tf*s&s8tt> ^n6#wia«#*- F/cw©esa*si 
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^sn/c®i§*50tS4©»s:*- F/cw^ctcetes-a- 

ntl^Cii, ( g ) BufBJH 1 ©*£^»&5S, BUfB^ 

1 ©^ - vwm . *j ct wws u - if *«K©ti*f ^ 

a*icfcO-ffi*K4g^«?)«. buIB^ 1 ©^#«3§©|HI{4 

ti©******^- f <t orej8T^&w^H«ia^ 1 ©£• 

*-FzS«3S©>m^-F/cW=SrS()t2L. *>OHt)IB^ 1 
©£*- F^8Srtr-€-©J;^{cJ!a)|a$nfc*- F*J. 
MfBJfll ©^*- F«iSSSrt©S(^SS{c?Qofc*- F 
^tftKcfcoT. g*©l— -• tfig&88©S#*- Ftttt* 
i®j|flt-^J:^K:^orc^ci<«:. (h) B«IBU-if« 
$88. b5IB^2©^*- K^KffiKS. *J«tO'mfiB^2©M 
^g&8g©ffl#t^t&:te <£ t>'*B#t{ig&a?>« . bus B u- if 

*«s§rt * &&? 2. as* #ffl^*> s nr ti-en©^ 

2 ©fe^jg3g±(CfiA-ffi^**f SStSt^S*** 
U A>OHf)IB^2©^*- F»$88l*3©j5&ftigSgK:?Qo 
fc-=&- F^tfeCCofco-C. ^-fte.©***- F/cW*asa 

< mm^-Wi t^m^A.tc u -if. 
hiwph 8 ] *-©«fiis»> 6©tts**a«©m*i» 

F*iffl»%tt*ii*. ( b ) BulBA*«$S8ttHt(!B^ 

- F^&©»KiB©*'&«:««S*i> 36»o«riBift*« 

^^©^^BufB^-t- rmmsio \s--rz>£5icm 
^sn. ( C ) iTriatii^iJ»^3§«. «tB^*-K* 
•^©^SrffiiKgiPHi brieg^ n/cfig-CBuia^*- 
F^i^Ktc^sn/c^^wxtcfcc^r. (d)B? 
ffi^*-F*KB«. SScWigi{S©^^rr6]«:»iKUriB 
S3n/cfli§©^^^1S^:©|H:^?:Wr^Ci4. (e) 
f?IBA^J^*cSS*3<tC>*B«iatll^#?SSS«. -€-*i6#h?!B 

s**- F^w©e**i8«-r*j:5«c«n«sns3&>v 
*/c«aft^*tc^n^niuia^fi^6fcct^*HufB^^ 

-F^SS^6©A^3ti/c®e^. BUiafi5t*J©«#* 

- F5rcw^-ec{ce»$-a-^«t ^%^©-c*^,c 

6. Ftt^CcS^^nroSCit. (f)mi 

IBA^^SStJ. WSB^*- F^g3g©A^^PCCto/c 

a?©^*- F«aSS©g^«. 2 b 2 /Atc^Ul^K 
S^^c^ilM^saMfcSmu. A «BUiBifegi£;©ft 

88©E:#©i>i-C£>-2> Cii. ( h ) milBA^^SS. bu 

ta^*- f^ss. fc<fco-Miam^*^88©ffl«^ffi*s 
i^a^&s^^tt. BflfaA*^jegs©i^&ffl©*mia 
Ft urem-r^ft^BiFiam 1 ©^*- para 

SS©E^©»Rs*- P«lt«nBU. JtPOiuieA*^ 
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